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SHOP MANUAL
FOREW ORD

This manual contains, Service procedures for maintenance 
adjustments, minor service operations, and replacement of 
components for Chevrolet Series 70, 80 and 90 Heavy Duty 
Trucks. For disassembly and assembly of major components

6A GASOLINE ENGINES •

6C SERIES 53 and 71 
DIESEL ENGINES

6D ENGINE MOUNTINGS

.6K ENGINE COOLING SYSTEM

(overhaul operations) continue to refer to the 1969 Chevrolet 
Heavy Duty Truck Shop Manual. 6M ENGINE FUEL SYSTEM

CH ASSIS  SERV IC E SECTIO N

The manual includes procedures for maintenance and 
adjustments, minor service operations, and removal and in
stallation of components.

The Index on this page enables the user to quickly locate 
any desired section. At the beginning of each individual 
section containin^-more than one major subject is a Table

6T AIR COMPRESSOR 
AND GOVERNOR

6Y ENGINE ELECTRICAL '

7 TRANSMISSIONS 
AND CLUTCHES

of Contents, w p h  gives the page number on which each 
major subject begins. An Index is placed at the beginning 
of each major subject within the section. 8 FUEL TANK & EXHAUST

A summary o f Special Tools will be found following 
Section 13 while Specifications covering vehicle components 
are presented at the end of each section.

This manual should be kept in a handy place for ready 
reference. If properly used, it will enable the technician to 
better serve the owners of Chevrolet vehicles.

All information, illustrations and specifications contained 
in this literature are based on the latest product information

9 STEERING SYSTEM

10 WHEELS & TIRES

11 SHEET METAL

available at the time o f publication approval. The right is 
reserved to make changes at any time without notice. 12 CHASSIS ELECTRICAL 

AND INSTRUMENTS

•  •  • 13 RADIATOR 4ND .  
SURGE TANIC v
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INTRODUCTION

This manual contains on-the-vehicle maintenance, light repair information, 
and unit replacement on all truck series listed on page iv and v. Important 
information on the arrangement and use of this manual will be found on 
page iii. Operation of the vehicles from the standpoint of the driver is 
contained in a separate Owner’s and Driver’s manual which is furnished 
with every new Chevrolet Truck.

Every effort has been made to include timely and adequate information on 
the various units and systems used on Chevrolet Trucks.The general mainte
nance and light repair procedures in the various manual sections are the result 
of extensive service experience. This information should serve not only as a 
reference for the experienced mechanical force, but also as a comprehensive 
text for training purposes.

In some cases, considerable space is devoted to describing the operation 
of a unit or system. The use of this space is justified by the presumption that 
in order for a mechanic to maintain a unit or system in a serviceable con
dition, he must first understand how the unit or system should function.

All information contained in this manual is based on the latest product 
information available at the time of publication approval. Chevrolet Motor 
Division reserves the right to make changes in design or add improvements 
at any time without incurring any obligation to install same on vehicles 
previously purchased.

TRUCK MODEL DESIGNATION

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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GENERAL INFORMATION

IMPORTANT-READ THIS PAGE

TRUCK MODELS COVERED
This manual contains “on-the-vehicle” mainte

nance and light repair information on Chevrolet 
Truck Models listed on pages iv and v. Since many 
truck models with various combinations of equip
ment are covered in this manual, the reader must 
necessarily refer to truck model applications and 
methods of distinguishing design differences in 
each manual section.

All standard equipment and the most commonly 
used regular production options are included in 
this manual. Many special equipment and acces
sory items are available on these Chevrolet Trucks, 
however, these items are too numerous to permit 
their coverage in this manual.

MANUAL ARRANGEMENT
This m anual is divided into major sections in the 

sequence show n on the m argin of the title page. 
A  black tab bearing the major section n u m b er js  
placed on the first page of each major section which  
indexes w ith the tab on the title  page. M any of the 
m ajor sections are divided into sub-sections, each  
sub-section containing important and specific in
form ation on related units or components. A  section  
index is also included on the first page of each  
major section, w hen the major section is divided  
into sub-sections.

PAGE AND ILLUSTRATION NUMBERS
The m anual pages are num bered consecutively  

throughout the manual. Illustrations are num bered  
consecutively w ithin each section, or w ithin  each  
sub-section w hen the major section is so divided.

SPECIFICATIONS
Service data, fits, and tolerances are listed at

end of each section or sub-section under the head
ing “Specifications.” In som e cases reference m ust 

ajso be m ade to these ’’Specifications” for m odel 
application and m ethods of distinguishing the 
various design and construction differences.

M anufacturers m odel or part num bers are used  
in  m any instances in  the “Specifications” tabula
tions. These num bers are provided prim arily for 
unit identification or truck m odel application refer
ence, and should be referred to w hen  ordering  
parts. A ll detail service part num bers m ust be 
obtained from the applicable Parts Book.

SPECIAL TOOLS
Special tools and equipm ent are m entioned, and 

in  many instances illustrated, throughout the text. 
These tools are specially designed to accomplish  
certain operations efficiently and readily. Such  
tools are m entioned in the tex t by tool vendor’s 
numbers.

SERVICE BULLETINS
Service bulletins are issued, w hen  required, sup

plem enting or in  some cases superseding infor
mation in th is manual. Information in  these bul
letins should be noted in  the tex t of the applicable 
m anual section and the bulletin  filed for ready  
reference.

OPERATION
Operating instructions from the standpoint of 

the driver are included in  a booklet entitled “Own
er’s and D river’s M anual” w hich is placed in  the 
cab o f  every n ew  C hevrolet Truck.

ALPHABETICAL INDEX
Important subjects, w ith  m anual page number 

references, are alphabetically listed in  the index  
in  the back of this manual.

iii
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M O D E L  DATA

TRUCK
SER IES

ENGINE CLUTCH FRONT AXLE REAR AXLE TRANSMISSION

STD. OPT. STD. OPT. STD. OPT. STD. OPT. STD. OPT.

HM 80 40 1M 4 78 M 13 "-2 1 4 " -2 F070 F090 1 7 1 2 1 1 7 2 2 1 , 1 8 1 2 1 , 
18 2 2 1, 19221

285V 2 8 2 V , 3 8 7V , 
5652, 5 752 C , 
M T 4 0

HV70 6 V -5 3 N - 14 " -2 - F0 70 F090, F12 0 172 2 1 18 2 2 1, 19221 5752C -

JM80 401IVI 478 M 13 "-2 14 "-2 F090 F12 0 3 0 D S C 3 4 D S C , S L H D , 
S Q H D

5652/w  
6041 A u x .

3 85 V , 4 0 1V ,
70 4 1  A u x . M T 4 0

JV70 6 V -5 3 N — 14 "-2 - F090 F 12 0 3 4 D S C S L H D 385V/W  
7041 A u x .

-

TV70 6V -5 3 N — 14 "-2 - F0 70 F09 0, F12 0 172 2 1 19221 5752C -

HI90 6 - 7 1 N - 14 "-2 - F090 F 12 0 18221 1 9 1 2 1 , 19 2 2 1, 
R 1 70

68528 6853C, R T 9 10

HN90 N H C 2 5 0 N H 2 3 0 14 "-2 15!/2 "-2 F090 F 12 0 18221 1 9 1 2 1 , 19 2 2 1, 
R 170

74 5 2 E R T 9 1 0 , R T0 9 13

iv
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M O D E L  DATA (Cont'd)

TRUCK
SER IES

ENGINE CLUTCH FRONT AXLE REAR AXLE TRANSMISSION

STD. OPT. STD. OPT. STD. OPT. STD. OPT. STD. OPT.

JI90 6 - 7 1 N - 1 4 "-2 - F090 F 1 2 0 , F16 0 S L H D S Q H D , 34D 3C R T 9 10 R T 0 9 13 , 6852K

JN90 N H C 2 5 0 NH230 14 "-2 m"-2 F090 F 1 2 0 , F16 0 3 4 D S C S L H D , S Q H D , 
3 4D 3 C

R T 9 10 R T 0 9 13 , 73 5 2 B , 
8552R,
8341 A u x .

MH90 8 V - 7 1 N - 14 " -2 - F090 F 12 0 S L H D S Q H D ,
3 4D 3 C

R T 9 1 0 R T 0 9 13 , 8552R, 
8 5 16 -3 B , 8 716 -3 B

MI90 6 -7  I N - 1 4 "-2 - F090 F 12 0 , F16 0 S L H D - R T 9 10 R T0 9 13

DC90 N H C T 2 7 0 N T C 3 3 5 14 "-2 m"-2 F 12 0 F16 0 S L H D S Q H D , S S H D R T 9 10 R T 0 9 13 , 8 5 16 -3 B , 
8 716 -3 B

DH90 8 V - 7 1 N 14 "-2 m"-2 F 12 0 F16 0 S L H D S Q H D , S S H D , 
3 4 D S C , 34D3C

R T 9 10 R T 0 9 13 ; T 9 0 5 A , 
8 5 1 6 -3 B , 8 71 6 -3 B  
8 5 5 2 A , 855 4A, 
8341 A u x .
8345 A u x .

DI90 6 - 7 1 N - 14 "-2 - F 12 0 F16 0 34D3C 3 4 D S C , S L H D , 
S Q H D

7352B R T 9 1 0 , R T 0 9 13 ,

DN90 N H C 2 5 0 N H 2 3 0 14 "-2 m"-2 F 12 0 F16 0 34D3C 3 4 D S C , S L H D , 
S Q H D

7352B R T 9 1 0 , R T0 9 13

FC90 N H C T 2 7 0 N T C 3 3 5 14 "-2 1514 " -2 F 12 0 F16 0 19 12 1 R 170 R T 9 10 R T0 9 13

FH90 8 V - 7 1 N — 14 " -2 m"-2 F12 0 F16 0 19 12 1 R 170 R T 9 10 R T 0 9 13 , 8 5 16 -3 B , 
8 716 -3 B

FI90 6 - 7 1 N — 14 " -2 - F 12 0 F I  60 18221 1 9 1 2 1 , 19 2 2 1, 
R 170

6852S 7 4 5 2 E , R T 9 1 0 , 
R T0 9 13

FN90 N H C 25 0 N H 23 0 1 4 "-2 m"-2 F12 0 F lfiO 18221 1 9 1 2 1 , 19 2 2 1, 
R 1 70

74 5 2 E R T 9 1 0 , R T0 9 13

V
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VEHICLE MODEL IDENTIFICATION 
AND WEIGHT RATING PLATE

The vehicle identification  
and weight rating plate i s  lo ca 
ted  on the cab left door p illar  of 
a ll  m odels.

ENGINE SERIAL NUMBERS

The engine ser ia l numbers on all engines are located  
on the right side as sho wn below.

V6- Gasoline

Model |  Serial 
| Number |  Number ;

6V-53 Diesel

8V-71 Diesel 6-71 Diesel

SERVICE PARTS IDENTIFICATION

The “ Service Parts Identification”  label is  located on inside of glove com 
partm ent door of s tee l tilt and conventional cab m odels. This label lis ts  all 
sp ecia l equipment installed on the veh ic le . This information is  imprinted on the 
lab el at the factory and represents only the specia l equipment on the vehicle  
when it  was shipped from  the factory. Always refer to this information when 
ordering parts.

S E R V I C E  P A R T S  I D E N T I F I C A T I O N

N O T E

O P T I O N D E S C R IP T IO N

» m  . i  i -i -i ic 
o p t i o n

A  S  f ' l  

A I K  L

N  I N S  r Al ' 1 O N  

' )»  ’ T i( >N N U M H l  U S

D E S C R IP T IO N■ ■
vi
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LUBRICATION 0-1

SECTION 0

LUBRICATION
INDEX

Section Page No.
General Information .............................................  1

Lubrication Charts
Conventional Cab M o d e l s ....................... 2
Aluminum Tilt Cab M o d e l s ...................  4
Steel Tilt Cab Models ..............................  6
Tandem B evel (SLHD, SQHD, SSHD.

30DS, 34DS and 34D3) ....................... 10
Engines (Except Cummins) ...................  11

Meaning of Lubricant S y m b o l s ...................  12
C a p a c it ie s ...................................................................  12

C r a n k c a s e ............................................................  12
Transm ission ..................................................... 12
Rear Axle ............................................................  12
Power Steering .................................................  13

Engine Oil (Symbol "E" on Charts) ...............  13
Engine Oil R eco m m en d a tio n s ....................... 13
Engine Oil Change Interval ..........................  13
V iscosities ........................................................  14
Checking Engine Oil L evel ........................... 14
Engine Oil F ilter .............................................  15
Luber-Finer Unit .............................................  15
Other Engine Oil U s e s ..................................  16
Crankcase Ventilation .................................. 17

M ulti-Purpose Gear Oil
(Symbol "MPO" on Charts) ..........................  19
V iscosities ........................................................  19
Rear Axle ............................................................  19
Wheel Bearings (Oil Lubricated) ...............  19
New P ro cess  T r a n s m is s io n ..........................  19

Gear Oil (Symbol "GO" on C h a r t s ) ...................  20
Clark T r a n s m is s io n .........................................  20

Section Page No.
Gear Oil (Sym. "GO" on Charts) (Cont'd.)

Fuller Transm ission ......................................20
Wheel Bearings (Oil Lubricated) ............... 20

Lubricating Oil -  Special
(Symbol "ES" on Charts) .............................. 21
Spicer T ransm ission ......................................21

M ulti-Purpose G rease
(Symbol "MPG" on Charts) ...........................21
Lubricating C h a s s i s ..........................................21
Universal Joints ............................................. 21
Wheel Bearings .................................................22

Steering Gear Lubricant
(Symbol "SG" on Charts) .............................. 22

Petroleum  Jelly  (Symbol "S3" on Charts) . . 22
D is tr ib u to r .....................................................22
Battery T e r m in a ls ..................................... 22

Waterproof G rease (Symbol "S4").......................22
Hydraulic Brake Fluid (Symbol"S12" on Charts) 23
Special G rease (Symbol " S 1 7 " ) .......................... 23
Automatic T ransm ission Fluid

(Symbol "S19" on C h a r t s ) ........................ . 23
Power Steering System  ..................................23
Allison Automatic T r a n s m is s io n ............... 24

Hydraulic Oil (Special) (Symbol "S23" on Charts)
Cab Hydraulic H o i s t ..........................................25

High Temperature G rease (Special)
(Symbol "S27" on C h a r t s ) .............................. 25
Clutch R elease B e a r i n g ..................................25

Other High Temperature G rease U ses . . 25 
High Temperature G rease (Special)

(Symbol " S 2 8 " ).....................................................26
Stopmaster Brake U n i t .......................... 26

GENERAL INFORMATION

NOTE: If vehicle is  equipped with Cummins 
engine refer to "CUMMINS OPERATION AND 
MAINTENANCE MANUAL” for maintenance serv 
ic e s . See "Maintenance Operations."

One of the m ost important item s to good truck 
care is  the lubrication of a ll n ecessary  points with 
the Right Lubricant, at the Right Tim e, and in the 
Right Way. It is  the responsibility of the owner to 
maintain proper lubrication p ractices as recom 
mended on following pages.

Lubrication charts on the following pages w ill 
locate lubrication point. Each point is  numbered 
on the charts, the number is  keyed to explanatory 
text.

Each item  shown on charts requiring lubrica
tion is  covered with a lubricant sym bol. Further 
explanations of these sym bols start on page 1 2 . 
These explanations include type of lubricant r e c 
ommended, and detailed instructions regarding 
lubricant application.

The charts show recommended intervals when 
various points and units should be lubricated. The 
in tervals recommended are for normal use; how
ever, sev ere  operating conditions may require 
more frequent intervals. The recommended inter
vals should be followed until operating experience  
indicates other periods are m ore desirable.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



LUBRICATION 0-2
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LUBRICATION 0-3

LUBRICATION DATA
(CHART ON OPPOSITE PAGE)

Item
No. Item

1 Spring Shackles & B rackets ( d ) ...............

2 Spring Slip Pads (d) ....................................
3 Steering Knuckles .......................................
4 Steering T ie Rod E n d s .................................
5 Steering Drag Link
6 Steering Idler Lever ( d ) ..............................
7 Power Steering Cylinder Ends (d) . . . .
8 Tran. Shift Relay Lever (d) .....................
9 T ransm ission  Shift Rod U -Joints (d) . . .

10 Auxiliary Trans. Shift Tower ( d ) ............
11 Propeller Shaft U -Joints ...........................
12 P ropeller  Shaft Slip Joint ........................
13 Steering Column U -Joints ........................
14 Steering Column Slip J o i n t ........................
15 Clutch R elease C ross Shaft (d)..................
16 Clutch R elease B e a r in g ..............................
17 Tru-Stop Brake (d) .......................................
18 Speedom eter Adapter .................................
19 Brake Camshaft -  F . (e) ...........................
20 Clutch and Brake M aster Cylinder . . .
21 Steering Gear H o u sin g .................................
22 Battery Term inals ....................................
23 E lectric Shift Unit (2 -S p d .) ........................
24 T ransm ission (N.P.) , . „ ........................

24 Transm ission  (Clark) (F u lle r )..................

24 T ransm ission (S p ic e r ) .................................

24 A llison Automatic (d) .................................

24 T ransm ission  -  Auxiliary (d) ..................

25 Rear A x l e ............... .........................................

26 Front Wheel B earings ( g ) ...........................
27 Rear Wheel B earings (h) ...........................
28 Brake Cam R oller P ins -  F. ( e ) ...............
29 Brake Air Cleaner ( d ) .................................

Remarks Symbol
2 fittings each shackle . . . . . . . .  MPG
1 fitting each bracket ............ . . . .  MPG
Apply each end ........................ . . . .  MPG
2 fittings each s i d e .................. . . . .  MPG
1 fitting each end ..................... . . . .  MPG
1 fitting each end .....................
1 fitting . .................................... . . . .  MPG
2 fittings . . .................................. . . . .  MPG
1 fitting ....................................... . . . .  MPG
1 fitting each joint .................. . . . .  MPG
1 fitting ....................................... . . . .  MPG
1 fitting each joint .................. . . . .  MPG
1 fitting each joint .................. . . . .  MPG
1 fitting each joint .................. . . . .  MPG
1 fitting .......................................
1 fitting each e n d ..................... . . . .  MPG
Cup or fitting (d ) ........................ . . . .  S27
4 or 8 fittings ........................... . . . .  MPG
1 fitting .......................................
1 fitting ea. (apply sparingly) . . . .  MPG
F ill -  %" below opening . . . . . . . .  S12
To level of fille r  p l u g ............ . . . .  SG
Keep coated .............................. . . . .  S3
To level of fille r  p l u g ............
To level of fille r  p l u g ............ . . . .  MPO
Drain and refill ........................
To level of fille r  p l u g ............ . . . .  GO
Drain and r e f i l l ........................
To^level of fille r  plug ............ . . . .  ES
Drain and refill ........................
Drain and refill ........................
Keep to "FULL" mark
Drain and refill ........................ . . . .  ES
To lev e l of fille r  p l u g ............ . . . .  ES
To level of f ille r  p l u g ............ . . . .  MPO
Drain and refill ........................
Hand pack or u se lubricator . . . . .  MPG
Hand pack or u se lubricator . . . . .  MPG

. . . .  E
Clean and r e in s t a l l ..................

(a) Or once a year, whichever occurs fir st.
(b) Or every 6 months, whichever occurs fir st.
(c) When "MPG" (M ulti-Purpose Grease) is  sp eci

fied, lubricate every 6 ,0 0 0  m iles or 60 days, 
whichever occurs fir st.

(d) If used.

M iles (c) 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
6,000 

12,000 
6,000 

12,000 
6,000 

12,000 
6,000 

12,000 
12,000 

1,000 
12,000 

6,000 
6,000 

24.000(b) 
2 0 ,0 0 0 (a) 
2 0 ,0 0 0 (a) 
20,000 

6,000

(e) Air Brake only.
(f) Hydraulic B rakes only
(g) Optional o il lubricated front wheel bearings use  

"GO" type o il.
(h) No periodic serv icing  with o il lubricated bear

ings (Stemco S ea ls).

CHBMOICr SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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LUBRICATION 0-4
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Item
No. Item Rem arks Symbol M iles (c)

1 Brake Camshaft -  Front ...........................  1 fitting each (apply sparingly). . .

2 Brake Cam R oller P ins -  Front ............  A p p ly .................. ....................................

3 Front Wheel Bearings ( f ) ...........................  Hand pack or use .lubricator . . . .

4 Steering K n u ck les ..........................................  2 fittings each s id e .'............................

5 Steering Tie Rod Ends ..............................  1 fitting each end ...............................

6 Clutch R elease B e a r in g ..............................  Cup or fitting (apply sparingly) . .

7 Spring Slip P a d s .............................................  Apply each end ..................................

8 Transm ission (F u lle r ) .................................  To level of f ille r  p l u g ......................

Drain and refill ..................................

8 Transm ission (S p ic e r ) .................................  To leve l of fille r  p l u g ......................

LUBRICATION 0-5
LUBRICATION DATA

(CHART ON OPPOSITE PAGE)

MPG 6 ,0 0 0

E 2 U,0 0 0

MPG 2 0 ,0 0 0  (a)

MPG 6 ,0 0 0

MPG 6 ,0 0 0

S27 6 ,0 0 0

MPG 6 ,0 0 0

GO 6 ,0 0 0

GO 1 2 ,0 0 0

ES 6 ,0 0 0

ES 1 2 ,0 0 0

9 Blower A ir Cleaner ....................................  See instructions (See SEC. 6M) . . .

10 T ilt Cab Hydraulic S y s t e m ........................  To leve l of fille r  p lu g : ......................... S23 6,000

11 P ropeller  Shaft U -Joints ...........................  1 fitting each joint ............................... MPG 6,000

12 R ear Wheel Bearings (g) ...........................  Hand pack or use lu b r ic a to r ............. MPG 20,000 (a)

13 Rear Axle ......................................................  To level of filler  plug ........................  MPO 6,000

Drain and r e f i l l ..................................... MPO 24,000 (b)

14 Propeller Shaft Slip Joint ........................  1 fitting each joint ............................... MPG 6,000

15 Speedometer Adapter Cable .....................  1 fitting ........................ ...........................  MPG 6,000

16 Battery Term inals .......................................  Keep coated ........................................... S3 6,000

17 Transm ission Shift Rod U-Joint ............  1 fitting each joint ............................... MPG 6,000

18 Clutch R elease C ross Shaft .....................  1 fitting each e n d .................................. MPG 6,000

19 Power Steering Cylinder Ends (d) . . . . 2 f i t t in g s .................................................... MPG 6,000

20 Steering Drag L i n k .......................................  1 fitting each end .................................. MPG 6,000

21 Clutch Linkage (e) .......................................  3 f i t t in g s .................................................... MPG 6,000

22 Steering Gear Housing ..............................  To leve l of fille r  p l u g .........................  SG 6,000

23 Steering Column U -Joints ........................  1 fitting each joint ............................... MPG 6,000

24 Steering Column Slip J o i n t ........................  1 fitting .................................................... MPG 6,000

25 A ccelerator C ross Shaft ...........................  1 fitting .................................................... MPG 6,000

26 Pow er Steering R eservoir ( d ) ..................  To oil level m a r k .................................. S19 6,000

(a) Or once a year, whichever occurs fir st.
(b) Or every s ix  months, whichever occurs f ir st.
(c) When"MPG" (M ulti-Purpose Grease) is  specified , lubricate every 6,000 m iles or 60 days, whichever 

occurs f ir st .
(d) If used.
(e) Front idler lever grease fitting is  a ccessib le  through opening in front bumper. Rear id ler lever  grease  

fitting is  a ccessib le  at transm ission and clutch pedal grease fitting through splash shield  opening. 
(Loosen screw , then move a ccess  cover to expose grease fitting.)

(f) Optional o il lubricated front wheel bearings use "GO" type oil.
(g) No periodic servicing with oil lubricated bearings (Stemco sea ls).
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LUBRICATION 0-7

Item

LUBRICATION DATA
(CHART ON OPPOSITE PAGE)

No. Item, Remarks Symbol M iles (c)
1 Spring Shackles and Brackets (d) ............ 2 fittings each s h a c k le .................., . . MPG 6 ,0 0 0

1 fitting each bracket .................. 6 ,0 0 0
2 Spring Slip Pads -  R e a r ................................. Apply each end .............................. . . MPG 6 ,0 0 0

3 Steering Knuckles .......................................... 2 fittings each s i d e ........................ , . . MPG 6 ,0 0 0
4 Steering T ie Rod E n d s .................................... 1 fitting each e n d ........................... 6 ,0 0 0

5 Steering Drag Links ....................................... 1 fitting each e n d ........................... . . . MPG 6 ,0 0 0

6 Steering Idler Lever ( d ) ................................. . . . MPG 6 ,0 0 0
7 Power Steering Cylinder Ends (d) ............ 2  fittings .......................................... , . . MPG 6 ,0 0 0
8 Cab Hinges ......................................................... 1 fitting each side ..................... .., . . MPG 6 ,0 0 0
9 Cab Hold-Down Latch .................................... 6 ,0 0 0

10 Brake Camshafts (d & e) .............................. 6 ,0 0 0

11 Clutch and Brake Pedals .............................. 2 fittings .......................................... , . . MPG 6 ,0 0 0

12 Tru-Stop Brake ( d ) .......................................... 4 or 8 fittings ................................. 6 ,0 0 0
13 Clutch R elease C ross Shaft (d) .................. 1 fitting each side ........................ 6 ,0 0 0
14 Clutch R elease B e a r in g ................................. Cup (when u s e d ) .............................. . . . S27 6 ,0 0 0

15 Propeller Shaft U -Joints .............................. 1 fitting each joint ........................ , . . MPG 6 ,0 0 0

16 Propeller Shaft Slip J o i n t s ........................... 1 fitting each joint ..................... ... . . MPG 6 ,0 0 0

17 Steering Column U -Joints ........................... 1 fitting each joint ........................ . . . MPG 6 ,0 0 0

18 Steering Column Slip J o i n t ........................... 6 ,0 0 0

19 Speedometer A dapter....................................... 1 fitting .......................................... .. 6 ,0 0 0

20 Transm ission  Shift L evers ........................ 2 fittings ....................................... . . . MPG 6 ,0 0 0

21 T ransm ission Shift Linkage (Clark) . . . . 6 ,0 0 0

22 Auxiliary Trans. Shift Tower ( d ) ............... 1 fitting .......................................... ... . . MPG 6 ,0 0 0

23 Auxiliary Trans. Shift L evers (d) ............ . . . MPG 6 ,0 0 0

24 Transm ission Shift Rod U -Joints (d) . . . 1 fitting each joint ..................... .. 6 ,0 0 0

25 Hand Brake B ell Crank ( d ) ........................... . . . MPG 6 ,0 0 0

26 Steering Gear Housing ................................. 6 ,0 0 0

27 Clutch and Brake M aster Cylinder (d) . . . F ill -  %” below o p e n in g ............ 6 ,0 0 0

28 Battery T erm inals .......................................... Keep coated ................................. 6 ,0 0 0

29 E lectric Shift Unit (2-Spd. or 3-Spd.) . . . To level of f ille r  p l u g ............... . . . E 1 2 ,0 0 0

30 Brake Cam R oller P ins (e) . ........................ . . . E 2 0 ,0 0 0

31 Transm ission  ( N .P . ) ....................................... To level of f ille r  plug .................. 6 ,0 0 0

Drain and refill ........................... 1 2 ,0 0 0

31 T ransm ission  (Clark) (F u lle r )..................... To level of f ille r  p l u g ............... 6 ,0 0 0
Drain and re fill .............................. 1 2 ,0 0 0

31 T ransm ission (S p ic e r ) .................................... 6 ,0 0 0
Drain and re fill ........................... 1 2 ,0 0 0

31 Transm ission  -  Auxiliary (d) ..................... To level of f ille r  p l u g ................... . . ES 6 ,0 0 0
1 2 ,0 0 0

31 A llison Automatic (d ) ....................................... Full mark on d ip s t i c k ............... 1 ,0 0 0
1 2 ,0 0 0

6 ,0 0 0
Drain and r e f i l l ........................... ... . . MPO 24,000 (b)

33 Front Wheel B e a r in g s .................................... Hand Pack or u se lubricator . . 2 0 ,0 0 0  (a)
34 Rear Wheel Bearings .................................... Hand Pack or use lubricator . . . . . MPG 2 0 ,0 0 0  (a)
35 Brake Air Cleaner ( d ) .................................... Clean and r e in s t a l l ..................... 6 ,0 0 0

(a) Or once a year, whichever occurs f ir st . (d) If used.
(b) Or every 6 months, whichever occurs fir st. (e) A ir Brakes only.
(c) When "MPG" M ulti-Purpose G rease is  specified  

lubricate every 6 ,0 0 0  m iles or 60 days, which
ever occurs fir st.
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LUBRICATION 0-8

Item
No. Item Rem arks Symbol M iles
1 Propeller Shaft U-Joint ........................... . 1 fitting each joint ..................... . . . MPG 3,000
2 Propeller Shaft Slip J o i n t ........................ 1 fitting each joint ..................... . . . MPG 3,000
3 Rear Spring Pin ( c ) .................................... 1 fitting each s i d e ......................... 6 ,0 0 0
4 Rear A xles ................................................... To level of filler  plug ............... . . . MPO 6 ,0 0 0

Drain and refill ........................ 24,000 (b)
5 Brake Camshafts (c) ................................. 1 fitting e a c h ................................. . . . MPG 6 ,0 0 0
6  Brake Shoe R oller Pins ( c ) ..................... • Apply ................................................ . . . E 2 0 ,0 0 0
7 Wheel Bearings .......................................... Hand pack or use lubricator . . . . . MPG 2 0 ,0 0 0  (a)
8  A xle Shift Unit (2 or 3 Speed) (c) . . . . To level of filler  plug ............... . . . E 1 2 ,0 0 0
9 Equalizer Beam (RT 38) only ............... 1 fitting each beam ..................... MPG 6 ,0 0 0

(a) Or once a year, whichever occurs first. (b) Or every 6 months, whichever occurs first. (c) If used.

Figure 4—Lubrication Chart Tandem Bevel (SLHD, SQHD, SSHD, 30DS, 34DS, and 34D3)
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LUBRICATION 0-9

53 & 71 V-DIESEL

V-GASOLINE T-6774

Item
No. Item Remarks

1
2
3
4
5

Symbol
Engine ...............................................................  Keep to "FULL" mark . . . . . . . . .  E
Engine Oil F ilter ..........................................  See instructions .................................... ....-
Engine Air C le a n e r .......................................  See instructions (Sec. 6 M) ............... ....-
Crankcase Breather ....................................  See instructions .....................................
A ir C om pressor A ir Strainer ( b ) ............  Clean and in s t a l l ....................................

6 Governor Air F ilter (c) ..............................  Clean and in s t a l l .................................... ....-
7 D istributor (c) ................................................  lA turn of cam lu b r ic a to r ..................... ....-

B reaker pivot -  1 d r o p ........................ ....E
Rotor felt -  4 d r o p s .............................. ....E

8 Generator .........................................................  No lubrication required
9 Starter ...............................................................  See instructions ..................................... E

10 Power Steering R eservoir (b) ..................  To "OIL LEVEL" m a r k ..................... ....S19
11 Tachom eter Adapter ( b ) ..............................  1 f i t t in g ...................................................... ....MPG

M iles 
Daily

3.000

6.000 

6,000

1 2 ,0 0 0  (a) 
6,000 

6,000

6,000

6,000

(a) Replace lubricator at 24,000 m ile in tervals. (b) If used. (c) Gas Engine Only.

Figure 5—Engine Lubrication Chart (Except Cummins)
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LUBRICATION 0-10

No particular brand of lubricant is  recom 
mended as many reliab le oil dealers can furnish  
the right lubricants when advised of the correct 
specifications or descriptions. However, the lub
ricant manufacturer must be responsible for the 
quality and satisfactory perform ance of his product.

MEANING OF LUBRICANT SYMBOLS

Symbol Explanation Page No.
"E" Engine Oil .............................................  13
"MPO" M ulti-Purpose Gear O i l ...................  19

Symbol Explanation Page No.
"GO" Gear Oil ................................................. 20
"ES" Lubricating Oil -  S p e c i a l ............... 21
"MPG" M ulti-Purpose G r e a s e ....................... 21
"SG" Steering Gear Lubricant ............... 22
"S3" Petroleum  J e l l y .................................. 22
”S4" W aterproof G rease ........................... 22
"S12" Hydraulic Brake F l u i d ....................... 23
"S17" Special G r e a s e .......................... ... 23
"S19" Automatic T ransm ission Fluid . . 23
"S23" Hydraulic Oil (Special) ................... 25
"S27" High Temperature G rease (Special) 25
"S28" High Temperature G rease (Special) 26

CAPACITIES

CRANKCASE CAPACITIES

ENGINE
MODEL

QTS.
LESS FILTER

QTS. 
WITH FILTER

U.S. IMP. U.S. IMP.
401M*, 478M* 9 t/2 11 9%
6V-53N 14 11% 16 13%
6-71 17 14^ 19 15%
8V-71 22 18% 24 20
NH-230 20 16% 23 19%
NHC250 20 16% 23 19%
NHCT270 2 0 16% 37 30%**
NTC335 28 23% 45** 37%**

* Add one quart when o il cooler is  drained. 
** 14 quart Lubrifiner is  standard equipment.

Crankcase capacities are for normal refill. 
Add oil as indicated when oil filter  is  drained and 
elem ent changed. Capacities given may be approx
im ate -  keep level as c lo se  as possib le to "FULL" 
mark without over-fillin g . Do not operate with 
lev e l below "ADD" mark, or "LOW" mark.

TRANSMISSION CAPACITIES

PINTS
MAIN U.S. IMP.
CL282/285 ........................ 8 6%
CL325 .................................... 14 11%
CL385/387 ........................ 14 1 1%
CL401/408 ........................ 22 18%
NP542 .................................... 10 8 %
SP5652/5752 ........................ 13 10%
SP6852/6853 ........................ 17 14%
SP7352/7452 ........................ 18 15
SP8552/8554 ........................ 24 20
SP8716 ................................. 36 30
T905 .................................... 22 18%

MAIN U.S. IMP.
RT910 ....................................  25 20%
RT0913 ....................................  24 20
RT0915 ....................................  28 23%
M T 4 0 .......................................  18* 15

♦F ilter change only.
AUXILIARY
SP6041 ....................................  8 6%
SP7041 ....................................  11 9%
SP8341/8345/8031 ...............  12 10

REAR AXLE CAPACITIES

_______ PINTS
BEVEL • U.S.
HI 62 ....................................... ... 20
L162 ....................................... ... 24
R170 ....................................... ... 43
E 1 7 1 2 1 .................................... ....29
E18121 .................................... ....29
E 1 9 1 2 1 .................................... ....34

TWO-SPEED
H362 ....................................... ....24
L362 ....................................... ....26
E 17221 .................. ................ ....29
E18221 ..................... ...................29
E19221 .................................... ....34

IMP.
16%
20
35%
24%
24%
28%

20
21%
24%
24%

TANDEM
BEVEL
E30DSC
E34DSC
E34D3C
SLHD
SQHD
SSHD

U.S.
30 F. (2); 27 R.
29 F. (2); 32 R.
29 F. (2); 32 R. 
32% F. (1); 32 R. 
34 F. (1); 31 R.
32 F. (1); 28 R.

IMP.
25 F. (2); 20% R. 
24% F. (2); 26% R. 
24% F. (2); 26% R. 
27 F. (1); 26% R. 
28% F. (1); 25% R. 
26% F. (1); 23% R.

(1) Add 2 pints at top of in ter-axle  differential 
cover.

(2) Add 2 pints at forward hole in top of differen
tia l carrier.
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LUBRICATION 0-11

POWER STEERING CAPACITIES

NOTE: This is  approximate quantity due to 
hose lengths and cylinder s iz e s  on various models:

PINTS

U.S.

POWER STEERING

IMP.

6%

ENGINE OIL 
(SYMBOL “ E” ON CHARTS)

ENGINE OIL 
RECOMMENDATIONS

The o il industry m arkets various types of 
engine oil under certain serv ice  designations and 
specification numbers.

The selection  of a reliab le supplier, with c lo se  
attention to h is o il and filter  elem ent change rec 
ommendations can provide satisfactory lubrication  
and longer life  for engines.

DIESEL ENGINE

Use only high quality o ils  which are:
(1) M IL-L-2104B engine o ils (see NOTE).

- or -
(2) O ils which p ass the vehicle manufacturer's 

te sts  (including General Motors Standard 
GM 6042M).

NOTE: Supplement 1 engine o ils  (based upon 
now obsoleted MIL-L-2104A) have been super
seded by M IL-L-2104B engine o ils , so  these Sup
plem ent 1 o ils  are therefore becoming unavailable.

Where a history of satisfactory perform ance 
with Supplement 1 o ils  has been established, how
ever, they can s t i l l  be used.

The use of proper engine o ils  and o il change 
intervals are your b est assurance of continued 
reliability  and perform ance from  GMC engines.

IMPORTANT: Non-detergent and other lower  
quality engine o ils  are specifica lly  not recom 
mended in D iese l engines.

GASOLINE ENGINE

U se only high quality o ils  which are:
(1) Intended for S ervice Designations "MS" 

and "DM" (see  NOTE).
-  or -

(2) Products passing vehicle manufacturer’s 
te s ts  (including General Motors Standard 
GM 6042M).

NOTE: Supplement 1 engine o ils  (based upon 
now obsoleted MIL-L-2104A) have been super
seded by M IL-L-2104B engine o ils . However, Sup
plem ent 1 engine o ils  ("MS" -  "DM") with a h is
tory of satisfactory perform ance are available, 
and may be used.

The u se of proper engine o ils and o il change 
intervals are your best assurance of continued

reliability  and perform ance from  GMC engines.
IMPORTANT: N on-detergent and other lower 

quality engine o ils  are specifically  not recom 
mended in gasoline engines.

BREAK-IN OILS AND ADDITIVES
The use of proprietary blends of supplement

ary additives or concentrates such as engine oil 
supplem ents, break-in  o ils , tune-up compounds, 
friction  reducing compounds, etc ., is  not recom 
mended in lubricating o ils  of the d iese l engines in 
GMC truck veh icles.

If greater stability or detergency is  desired  
to reduce varnish and sludge form ations, and mini
m ize wear, a thoroughly tested  and approved 
concentrate is  available for use in gasoline engines.

ENGINE OIL CHANGE INTERVALS
It is  recommended that new engines should 

have the f ir s t  oil change at 3,000 m iles, or 60 
days whichever occurs first. However, the oil 
level should be checked more frequently during 
the break-in period since somewhat higher oil 
consumption is  normal until the piston rings be
com e seated.

The kind of oilused(M IL -L -2104B ,G M  6042M, 
etc .), the efficiency of the filtering system  and 
condition of engine must be considered in determ 
ining when to change o il.

The m ost satisfactory method for determining 
when to change lubricating oil is  by o il analysis  
using laboratory te s ts .

NOTE: Sample of the engine o il can be obtained 
from  the drain plug on the engine o il filter  or 
L uber-F iner.

After severa l test periods (gallons fuel con
sum ed, m iles , hours, weeks, e tc .), a tim e interval 
for o il change can be established. However, a new 
s e r ie s  of te s ts  should be run if filter s , o il brands, 
or grades are changed.

The drain interval may then be increased  or 
decreased, depending upon experience with specific  
o ils  or the recom m endations and used oil analysis  
as furnished by the supplier. Such a procedure 
would be helpful in establishing the m ost practical 
o il change period for the particular serv ice .

Wide variations in different types and brands 
of lubricating o il make it profitable to contact the 
o il supplier to a ss is t  in the development of the 
o il change period.
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LUBRICATION 0-12

F ilter elem ent or elem ents should be changed 
at each engine o il change.

VISCOSITIES

Atm ospheric tem peratures and severity  of

_  y j

■OIL LEVEL GAGE MARKINGS

Figure 7 —Oil Filler and Dipstick
(Gasoline) (Typical)

serv ice  determ ine the v iscosity  grade of engine 
o il to u se . V iscosity  numbers constitute a c la s s i
fication of lubricants in term s of v iscosity  or 
fluidity, but with no reference to any other char
a c ter is tic s  or properties.

GASOLINE ENGINES
A s a guide to the selection  of the proper grade 

or v iscosity  of o il to be used in gasoline engines 
at various atm ospheric tem peratures, refer  to 
"V iscosity Chart” (fig. 6).

If cold starting i s  a problem  the u se  of lighter  
o ils  w ill le ssen  such starting d ifficu lties.

DIESEL ENGINES
S.A.E. 30 engine o il is  recommended for year  

around u se . Where cold weather starting is  a prob
lem , it is  suggested that other starting aids, o il 
and coolant system  heaters (see  ENGINE COOLING 
SYSTEM (SEC. 6K) in this manual), as w ell as 
proper fuel selection  w ill be helpful.

Lower S.A .E. engine o il grades (S.A.E. 20, 
S.A .E. 10, etc.), and the m u lti-v iscosity  o ils(10W - 
30, etc .), are not recommended, except as a last  
reso rt. If used, they should be replacedw ithS.A .E .
30 as soon as p ossib le .

MULTI-VISCOSITY TYPE ENGINE OILS
M ulti-V iscosity lubricating o ils , as a group, 

are not norm ally recom m ended. However, som e  
may be effectively used to facilitate starting when 
prolonged exposure of the engine to tem peratures 
below freezing is  unavoidable. Consult your sup
p lier  regarding the perform ance characteristics  
of this type of oil and obtain his assurance of 
adequate lubrication before subjecting the engine 
to heavy-duty serv ice .

CHECKING ENGINE OIL LEVEL

Daily, or oftener if n ecessary , check o il level. 
Make the check preferably after a day's run and 
after engine has been stopped for a few  m inutes. 
Remove dipstick, wipe clean with cloth, reinsert 
and rem ove again. The upper mark on dipstick is  
"FULL," the low er "ADD." Keep level as c lo se  as 
p ossib le  to "FULL" mark without overfilling. Do 
not operate with level below "ADD" mark.

On gasoline engines, dipstick is  on right side  
and engine can be filled  at right f ille r  on valve 
rocker cover after rem oving filler  cap (fig. 7).

On stee l tilt cab m odels, a ccessib ility  is  
through door behind passenger sea t. On other 
m odels, dipstick and o il f ille r  are a ccessib le  at 
rear of cab or when hood is  raised .

Some veh icles have two o il leve l dipsticks and 
two o il fille r  tubes. Each vehicle has a dipstick  
and oil f ille r  tube which is  a ccessib le  by opening
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LUBRICATION 0-13

the sm all door to the left of the "GMC" em blem  on 
the front of the cab (fig. 8). The main purpose of 
th is location is  to perm it checking of o il leve l and 
adding oil, if necessary , without having to tilt the 
cab.

A second oil lev e l dipstick is  located at the 
left front of engine between the two filters  (V8-71) 
and on left sid e  near rear of engine (In-Line 71).

A second oil fille r  tube is  located at the rear  
of the engine (V8  and In-Line 71).

Daily, or oftener if  n ecessary , check o il lev e l. 
Make the check preferably after a day's run and 
after engine has been stopped for at lea st five  
m inutes.

Remove dipstick, wipe clean with cloth, insert 
and rem ove again.

The upper mark on dipstick is  "F," the lower  
mark "L."

Keep leve l between m arks without over-filling .
Do not operate with lev e l below the "L” mark 

(fig. 9).

ENGINE OIL FILTER

Oil filter  elem ent changing periods are c lo se 
ly related to crankcase o il changing periods, the 
quality of o il used, or the severity  of the trucks 
serv ice . It is  recommended that the elem ent be 
changed in itially at fir st  o il change and thereafter  
at intervals indicated under "Engine Oil R ecom 
mendations" for respective engine.

Heavy sludge deposits found on the o il filter  
elem ents at the tim e of an o il change must be taken 
as an indication that the detergency of the o il has 
been exhausted. When th is occurs, the oil drain 
interval should be shortened. Since abrasive dust, 
m etal p articles and carbon m aterial accum ulates 
in the lubricating o il during engine operation.

ELEMENT REPLACEMENT
1. Remove drain plug from  filter  housing and 

drain o il.
2. Loosen filter  housing bolt, then rem ove 

bolt and housing. Remove elem ent from  housing 
and gasket from  filter  base.

3. Clean housing thoroughly. Check gasket 
surface at top of housing for dirt and burrs which 
might cause o il leaks.

4 . Install new elem ent in housing. F ill elem ent 
housing with o il, un less mounted horizontal. Install 
gasket in filter  base and housing on filter  base with 
filter  drain plug away from  engine(fig. 10).Tighten 
housing retaining bolt to 40-50 foot-pounds torque.

NOTE: Some m odels may have filter  mounted 
horizontal and cannot be filled  with o il before 
mounting.

5. Start engine and operate at id le speed for 
a few m inutes until oil p ressu re  has built up to 
norm al. Check filter  for leaks, then check dipstick

Figure 8—011 Dipstick and Filler Tube (Front) (Alum. Tilt)

le v e l. Add oil to bring lev e l up to (not above) "F" 
mark on dipstick.

LUBER-FINER UNIT

DESCRIPTION
The "Luber-Finer" engine oil filter  is  in sta ll

ed on som e veh icles (fig. 11). This unit is  used as

Figure 9—Oil Level Dipsticks (Alum. Tilt)
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LUBRICATION 0-14

Figure 10—Oil Filter Element (Typical)

a partial-flow  (by-pass) filter , and is  connected to 
bleed o il through a restr icted  orifice  from  the 
engine p ressu re  system  through the filter  elem ent, 
returning the filtered  o il to engine oil pan.

ELEMENT REPLACEMENT (Fig. 11)
NOTE: Element should be replaced at each oil 

change.
1. Open vent plug, open drain cock to drain oil. 
NOTE: Drain hose can be turned with the

drain cock. Level of oil in filter  should be below  
cover clamp ring before cover is  removed.

2. Loosen cover clamping ring bolt, then r e 
move clamping ring. Remove cover and gasket 
from  housing. Turn elem ent hold-down assem bly  
counterclockwise, then rem ove and discard elem ent.

IMPORTANT: ALWAYS u se specified  Luber- 
Finer elem ent for full efficiency perform ance.

3. Clean inside of housing and cover with 
cleaning solvent. Make sure a ll solvent is  removed.

NOTE: Change engine o il and filter  in regular 
manner.

4. Check orifice and bleeder hole (fig. 11) to 
se e  that they are open.

5. Install new elem ent in housing. Secure 
elem ent with hold-down assem bly . Tighten hold- 
down against stop.

6 . Install new gasket if n ecessary , cover and 
clamp ring. Tighten clamp ring until it stops 
against shoulder.

IMPORTANT: Extra o il must be added in ad
dition to the normal capacity of the system  to f ill 
the L uber-Finer as follows:

Model Capacity

Luber-Finer  
Element 
Part No.

Elem ent 
Part No.

500C
750C

2% Gallons 
3lA Gallons

2 1 2 2
2095

2333078
2455358

7. With engine crankcase filled  to norm al o il 
capacity ("FULL” mark on dipstick), start and run 
at id le speed for 60 seconds maximum. Do not 
perm it o il to sp ill excessively  from  vent opening. 
Stop engine and add slightly le s s  than specified  
capacity of o il for s iz e  of L uber-Finer used.

NOTE: Additional o il can be added later.
8 . Start engine and run at id le . If n ecessary , 

run engine until air is  bled out of L uber-F iner vent 
valve (fig. 11). Tighten vent valve and run engine 
approximately five m inutes.

9. Check engine o il leve l in p rescrib ed  manner 
and, if n ecessary , bring lev e l to "FULL" mark.

IMPORTANT: DO NOT OVER-FILL ENGINE.

OTHER ENGINE OIL USES

DISTRIBUTOR
B reaker Pivot. Remove distributor cap and 

apply one drop of S.A .E. 10 engine o il to breaker 
arm  pivot. Do not apply ex cessiv e  lubricant.

Shaft. Shaft is  lubricated by hinge cap o iler . 
F ill cup with S.A.E. 20 engine o il.

Rotor Felt. A felt is  used under rotor of som e  
distributors. Apply 3 or 4 drops of S.A.E. 20 engine 
o il.

STARTER
Some starters are equipped with o iler  or plug 

at drive end, plug at commutator end, and plug at 
middle bearing. At tim e of installation, apply S.A.E.
20  at plugs or o iler s .

LINKAGE
Engine o il is  used also  to lubricate c lev is  

pins, linkage, c le v ise s , e tc . Application should be 
made by brush or spray.

AXLE SHIFT UNIT
Rem ove plug in cover and fill to level of open

ing with S.A.E. 10 engine o il.
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LUBRICATION 0-15

AIR CLEANERS
Some air cleaners require engine o il for  

servicing . Refer to ENGINE FUEL SYSTEM (SEC. 
6 M) of this manual for information on servicing. 
A s a rule the sam e type and v iscosity  of engine oil 
i s  used in the air cleaner as in the engine.

CRANKCASE VENTILATION

GASOLINE ENGINES
The positive crankcase ventilation system  

m akes an important contribution to the reduction 
of air pollution by recycling fuel fum es, which 
enter the crankcase back to the combustion cham
ber to be burned, and achieves nearly one-hundred 
per cent elimination of crankcase em ission s, one- 
third of the total hydrocarbon em issions from  a 
vehicle.

A ventilation valve is  threaded into each cy l
inder head. When valves open, crankcase fum es 
are drawn into combustion chamber to be burned, 
thereby eliminating discharge from  crankcase into 
air and reducing pollution.

At the fir st engine oil change the ventilation  
valve(s) should be checked for proper operation as 
described in GASOLINE ENGINES (SEC. 6A) under 
crankcase ventilation system . Every 12,000 m iles, 
or 12  months, whichever occurs first, the valve(s) 
should be replaced.

A crankcase breather (fig. 12) is  installed at 
valve rocker arm  cover and should be rem oved  
and cleaned at each oil change interval.

V6-53 SERIES DIESEL (Fig. 13)
It is  recommended that the breather tube be 

inspected and cleaned, if  necessary , to elim inate  
the p ossib ility  of clogging. This can best be done 
by rem oving the tube from  engine (fig. 7), washing

1 Vent Plug Cap Screw
2 Washer, Aluminum (Vent Plug Seal)
3 Pack Hold-Down Assem bly
4 Cover
5 Clamping Ring Assem bly
6  Cover Gasket
7 Housing
8 Element
9 Outlet Tube and Nut Assem bly

10 Nut (Inlet and Drain Fitting)
11 W asher, Aluminum (Inlet, Outlet, Drain)*
12 Drain Cock
13 Outlet Check-Valve Assem bly
14 Retainer
15 Inlet Check-Valve Assem bly
16 Pack Support
17 Mounting Bracket Assem bly
18 O rifice Plug
19 B leeder Holes
20 Clamp Screw

T-6698

Figure 11-Luber-Finer Unit
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LUBRICATION 0-16

Figure 12—Crankcase Breather (Gasoline)

it with a suitable solvent and drying it with com
p ressed  air.

Figure 13—Crankcase Ventilation System I6V-S3 Engine)

Figure 14—Crankcase Ventilation System (V8-71 Engine)

The wire m esh pad (element) in the breather 
assem bly should be cleaned if ex cessiv e  crankcase 
p ressu re is  observed. If it is  n ecessary  to clean 
the elem ent, rem ove the upper front cover.

Wash the elem ent in fuel oil and dry it with 
com pressed air.

Reinstall the elem ent and upper front cover 
in sam e manner as removed.

SERIES 71 ENGINES
Crankcase ventilation is  accom plished through 

a breather pipe which expels vapors from  within 
the crankcase. Breather tube on 6-71 engines is  
attached to governor and requires no periodic 
maintenance.

Crankcase ventilation on V8-71 engines (fig. 
14) is  accom plished by a breather, separator and 
tube assem bly which is  attached to opening in fly 
wheel housing. Every 30,000 m iles the assem bly  
should be rem oved and d isassem bled and stee l m esh  
rem oved for cleaning. Im m erse a ll parts infuel oil 
or cleaning solvent to rem ove a ll accum ulations of 
o il and foreign matter.

MULTI-PURPOSE GEAR OIL 
(SYMBOL "MPO” ON CHARTS)

M ulti-Purpose Gear O il, meeting U.S. Army 
Ordinance Specification MIL-L-2105B and/or A .P.I. 
-G L-5 and indicated by the Symbol "MPO” on

charts, must satisfactorily  lubricate heavy duty 
truck hypoid or bevel ax les, and transm issions, 
under maximum torque and speed conditions. It

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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LUBRICATION 0-17

must provide necessary  and suitable load-carrying  
characteristics to prevent scoring and wear, good 
stability  in storage and serv ice , and give good re 
sistan ce  to corrosion. Suppliers should assure  
these ch aracteristics, and be responsible for the 
quality and satisfactory perform ance of their pro
ducts.

as follows: (1) when axle has not been operated  
for a long period (2) when axle has been out of 
normal position or (3) after overhaul.

Add one pint of lubricant through plug opening 
in top of pinion cage or differential carrier. R e
check lubricant level at filler  plug.

VISCOSITIES

ROCKWELL AXLES
In Rockwell ax les, S.A.E. 140 should be used  

the year around except in ca ses  of extrem ely low  
tem peratures. If trucks are parked in tem peratures 
below +20°F., or operated in tem peratures con
sistently  below 0 F ., it is  advisable to use S.A .E. 90.

OTHER UNITS
S.A .E. 90 may be used the year around. If 

truck is  operated in tem peratures consistently be
low 0°F ., use S.A .E. 80. If the truck is  operated  
in consistently high tem peratures (over 100°F.),
S.A .E. 140 may be used.

REAR AXLE

CHECKING LEVEL
Remove fille r  plug and i f  necessary , add suf

ficient oil to bring level up to fille r  plug lev e l. In
sta ll and tighten plug.

WHEEL BEARINGS (OIL LUBRICATED)

Wheel bearings are som etim es lubricated by 
gear oil instead of wheel bearing grease.

NOTE: Refer to "Gear O il” for front wheel 
bearing lubrication.

REAR WHEELS
1. Rotate wheel until pipe plug in axle shaft 

flange is  at bottom. V ehicle on level surface.
2. Clean area around plug, then rem ove plug.
3. If o il is  below pipe plug f ill  to leve l of plug 

opening with sam e M ulti-Purpose Gear Oil used in 
rear axle.

NOTE: DO NOT FILL ABOVE PLUG OPENING.
4. Install and tighten pipe plug.

NEW PROCESS TRANSMISSION

CHECKING LEVEL (Fig. 15)
At specified  in tervals rem ove fille r  plug at 

side of case and, if n ecessary , add sufficient r ec 
ommended oil to bring lubricant level up to leve l 
of opening. Install and tighten filler  plug.

DRAINING AND FILLING
When axle is  new, or after overhaul, it is  

recommended that o il be drained after the first
3,000 m iles of operation, and thereafter at r ec 
ommended intervals. Draining at an early m ileage  
rem ove fine particles of m etal or other foreign  
m aterial.

At specified  intervals rem ove plug at bottom  
of axle housing, also at bottom of in ter-axle dif
ferential housing on tandem bevel ax les. Drain 
when unit is  hot, preferably im m ediately after 
operation. R einstall drain plugs.

F ill axle to level of f ille r  plug opening. On 
tandem ax les add two pints of lubricant at top of 
in ter-axle  differential housing.

SPECIAL AXLE LUBRICATION
Special lubrication is  required on a ll axles Figure 15—Drain and Filler Plugs (Typical Transmission!
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LUBRICATION 0-18

DRAINING AND FILLING (Fig. 15)
When transm ission is  new, or after overhaul, 

it is  recommended that o il be drained after the 
f ir s t  3,000 m iles of operation, and thereafter at 
recommended intervals. Draining at early m ileage 
rem oves fine m etal or other foreign m aterial.

At specified  intervals, preferably imm ediately 
after operation while unit is  hot, rem ove plug to 
drain lubricant. Clean drain plug, then reinstall 
and tighten securely . R efill to leve l of filler  plug 
opening as directed above. U se S.A .E. 90 the year 
around.

GEAR OIL 
(SYMBOL “ GO” ON CHARTS)

Type of lubricant indicated by the symbol 
"GO" on charts must be straight m ineral gear o il 
of the best quality. Oxidation inhibitors or anti
foam agents may be added to these o ils  to gain 
greater stability and resistan ce to thickening.

CLARK TRANSMISSION

Method of checking level, draining, and filling  
Clark transm ission  is  the sam e as previously d es
cribed under "M ulti-Purpose Gear Oil" heading. 
In addition, a magnetic plug is  located at left upper 
front side of case which must be rem oved and 
cleaned at regular drain intervals. Use S.A.E. 90 
above 0 F ., or S.A.E. 80 when temperature is  
below 0 °F .

CHECKING LEVEL
Remove f ille r  plug from  left sid e . If n eces

sary, add sufficient lubricant to bring lev e l up to 
fille r  plug opening. U se S.A.E. 90 above +10 F., 
or S.A.E. 80 below +10°F. Install and tighten filler  
plug.

DRAINING
When new or after overhaul, drain lubricant 

at 3,000 m iles, thereafter at recommended inter
va ls . Remove drain plug at bottom of case when 
unit is  hot, preferably im m ediately after operation. 
Install drain plug. Remove fille r  plug and add lub
ricant to leve l of plug opening. Install and tighten 
fille r  plug.

WHEEL BEARINGS (OIL LUBRICATED)

FULLER TRANSMISSION

Transm ission has one drain plug at bottom and 
one fille r  plug at left side (fig. 16)

Front w heel bearings are som etim es lubri
cated by gear o il instead of wheel bearing grease.

NOTE: R efer to "M ulti-Purpose Gear Oil" for 
rear w heel bearing lubrication.

Figure 16—Drain and Filler Plugs (Fuller Transmission) Figure 17'—Oil Lubricated Front Wheel Bearings
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LUBRICATION 0-19

FRONT WHEEL
1. Rotate wheel until "OIL LEVEL" (fig. 17) 

is  at bottom.
2. If o il is  below leve l mark rem ove pipe plug 

(fig. 19).

3. F ill to "OIL LEVEL" mark with S.A .E. 90 
Straight Mineral Gear Oil.

NOTE: DO NOT FILL ABOVE LEVEL MARK.

4. Install pipe plug.

LUBRICATING OIL—SPECIAL 
(SYMBOL “ ES” ON CHARTS)

O ils such as "Aviation Grade Engine Oil" or
S.A .E. 50 Heavy Duty engine o ils  may b eu sed . Use 
of S.A.E. 30 is recommended when tem perature 
fa lls  below 32°F.

SPICER TRANSMISSION

The type of oil indicated by the sym bol "ES" 
on charts for use in Spicer transm issions must be 
an S.A .E. 50 engine oil of good quality.

CHECKING LEVEL
At specified in tervals rem ove fille r  plug at 

side of case , and if n ecessary , add sufficient rec 
ommended lubricant to bring lubricant leve l up to

lev e l of filler  plug opening. Install and tighten fille r  
plug.

DRAINING AND FILLING
When new, or after overhaul, it is  recommend

ed that lubricant be drained and refilled  at the fir st
3,000 m iles, and thereafter at intervals indicated  
on charts.

At specified  intervals, preferably im m ediately  
after operation while unit is  hot, rem ove drain plug 
at bottom of case  to perm it lubricant to drain. R e
f ill to leve l of f ille r  plug opening a s  directed above. 
Replace f ille r  plug.

NOTE: On Spicer compound transm issions, 
rem ove two drain plugs, one each in forward and 
rearward housings.

MULTI-PURPOSE GREASE 
(SYMBOL “MPG” ON CHARTS)

The lubricant indicated by the sym bol "MPG" 
on charts should be a high tem perature, goodqual 
ity lithium  soap, m ulti-purpose, extrem e p ressu re  
grease , which m eets GM Specification GM 6031M.

LUBRICATING CHASSIS

A ll lubrication fittings must be clean before  
applying lubricant. A lso, always be sure equipment 
used in applying lubricant is  clean. Every precau
tion should be taken to prevent entry of dirt, grit, 
lint, or other foreign matter into lubricant con
ta iners.

NOTE: Fittings that have becom e broken, or 
damaged, should always be replaced with newpart, 
and can be rem oved with a wrench or suitable ex
tracting tool.

UNIVERSAL JOINTS

At specified  in tervals, u se p ressu re  gun to 
apply lubricant through fitting in universal joint 
trunnion (fig. 18) To ensure proper lubrication of 
a ll four trunnion bearings, it is  important that 
lubricant be added until it appears at a ll four 
journal bearing sea ls  fig . 18) . It should not be 
assum ed that bearings are lubricated u n less lubri

cant is  observed coming from  around all four bear
ing s e a ls . However, if lubricant does not appear at 
all se a ls , move the universal joint trunnion in a ll 
four directions while applying lubricant under 
p ressu re .

Figure 18—Universal and Slip Joint Lubrication
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LUBRICATION 0-20

WHEEL BEARINGS

All wheel bearings (except oil lubricated type) 
require high tem perature grease. Instructions for 
the adjustment of wheel bearings w ill be found in 
"FRONT HUBS AND BEARINGS" (SEC. 3D) of this 
manual.

CLEANING
With a stiff b ristle  brush and cleaning solvent, 

thoroughly clean bearings and hubs, making sure  
that a ll old lubricant and dirt is  rem oved. Check 
bearings and cups, replace damaged parts.

PACKING
Some wheel bearings are lubricated from  axle 

differential after the initial lubrication. However, 
whenever wheel hub is  removed, bearings should

be cleaned, inspected, and re-lubricated . Some 
rear wheel bearings require cleaning, inspection, 
and lubrication at regular intervals as specified  
on lubrication charts.

When packing by hand, be sure that lubricant 
is  kneaded between ro llers and races. A mechan
ica l lubricator can be used; however, bearings 
must be thoroughly lubricated.

DO NOT FILL HUB. Coat inside hub and axle 
spindle with thin coat (1/ 8 " thick) of grease to re 
tard rusting. Allow som e ex cess  grease at inner 
side of bearings and around adjusting nut. DO NOT 
PACK HUB WITH GREASE. The lubricant applied  
to bearings is  sufficient to provide lubrication  
until next serv ice  period. Readjust bearings as 
described in "FRONT HUBS AND BEARINGS" 
(SEC. 3D) or "REAR HUBS AND BEARINGS"(SEC. 
4C) of th is manual.

STEERING GEAR LUBRICANT 
(SYMBOL “ SG” ON CHARTS)

The lubricant indicated by the sym bol "SG" 
is  a special steering gear lubricant, No. 0 grade 
with low cold te s t  characteristics and extrem e  
p ressu re  properties. This type of lubricant is  
marketed by many oil com panies.

M ulti-Purpose oil "MPO" previously des
cribed, may be used to replenish steering gear 
housing when additional lubricant is  required; 
however, lubricant as described previously must 
be used as initial f ill after overhaul, or in a new 
gear.

At specified  intervals, rem ove f ille r  plug in 
housing and add lubricant to bring lev e l up to filler  
plug opening. Do not overfill housing.

When hard steering is  encountered as a result 
of cold weather, the steering system  should be lu
bricated as follows:

U se steering gear lubricant (Symbol "SG") or 
M ulti-Purpose G rease (N.L.G.I. #0) to lubricate 
all steering linkage such as steering knuckles, tie  
rod ends, drag link ends, and (if used) power steer 
ing booster cylinder ends.

PETROLEUM JELLY 
(SYMBOL “ S3” ON CHARTS)

The type lubricant indicated by the symbol 
"S3" is  petroleum  jelly  or petrolatum.

DISTRIBUTOR BREAKER CAM
At recommended intervals, apply a sm all 

amount of petroleum  jelly  on distributor breaker

cam . Do not u se an ex cessiv e  amount.

BATTERY TERMINALS
To prevent corrosion, rem ove cab les, clean  

term inals on cable and battery, and reinsta ll the 
cables to battery term inals. Tighten the cables 
secu rely , then apply petroleum  jelly .

WATERPROOF GREASE 
(SYMBOL “ S4” ON CHARTS)

This type of lubricant should be waterproof 
g rease  containing 20 to 35 per cent calcium  soap. 
On models equipped with propeller shaft center

bearings, both s id es of the sh ield  should be packed 
with this lubricant at the tim e of assem bly . This 
lubricant excludes water and dirt from  bearing.

Lubricants Must Be Stored and Dispensed in Such 
a Manner That They Will Be Clean and Free of 
Contamination, Due to Dirt or Other Foreign Matter.
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LUBRICATION 0-21

HYDRAULIC BRAKE FLUID 
(SYMBOL “ SI 2” ON CHARTS)

The fluid indicated by the sym bol "S12" must 
be genuine heavy duty brake fluid meeting the 
heavy duty standards of S.A.E. J-1703.

CLUTCH AND BRAKE 
MASTER CYLINDER

Check m aster cylinder fluid leve l at intervals 
indicated on charts. Remove dirt from  around the 
plug or cover; then rem ove.

F ill with fluid until level is  within %" of open
ing. Inspect to be su re  vent hole is  clean, then 
install and tighten f ille r  plug or cover (refer to 
(fig. 2 0 ) Figure 19—Clutch and Master Brake Cylinder (Typical)

SPECIAL GREASE 
(SYMBOL “SI 7” ON CHARTS)

A sem i-flu id  grease having extrem e pressure  
properties and containing zinc oxide.

At regular lubrication in tervals, or whenever 
a ccessib le  during repairs or overhaul, apply lu
bricant sparingly to the following item s and areas:

Door Striker P lates
Door Checks and Trunnions
Door Hinge Pins
Door Lock Remote Control Link
Cowl Ventilator Linkage
Seat Adjuster Slides
Door Striker Bolts

Door Lock Plunger 
Door Lock M echanism  
Door Dovetails 
Window Regulator Channels 
Window Regulators 
Hood Hinges
Tilt Cab R elease Mechanism  
Speedometer Cable

In addition to above item s, which are lubri
cated periodically , many other units use this lu
bricant at tim e of assem bly after overhaul, as 
indicated in various sections of this manual.

AUTOMATIC TRANSMISSION FLUID 
(SYMBOL “ SI 9” ON CHARTS)

(R)General Motors DEXRO N^ Automatic Trans
m ission  Fluid, Part No. 1050568-69-70 which has 
been especially  form ulated and tested  for use in 
automatic transm issions is  recommended for use  
in power steering system . Other automatic trans
m ission  fluids identified with the markDEXRON®  
are also  recommended.

POWER STEERING SYSTEM

Power steering system  reservoir  is  located  
on left rear of engine (fig. 20 or 21). R eservoir  
shown in figure 2 0  incorporates a sight g lass and 
fluid level should be kept just above sight g lass. 
R eservo ir  shown in figure 21 is  marked with an 
"OIL LEVEL" mark. U se "Automatic T ransm ission  
Fluid GM DEXRON ®  ."

NOTE: DO NOT USE HYDRAULIC BRAKE 
FLUID. SHOCK ABSORBER FLUID. OR SIMILAR 
OIL.

After cleaning reservo ir  and cover, loosen  
cover and rem ove. Using a clean receptacle, pour 
fluid through a 200-m esh screen  -  NOT A CLOTH 
STRAINER. Keep fluid clean and free from  water.

For cold weather preparation on steering gear 
refer to information under "Steering Gear Lubri
cant" (Symbol "SG" on Charts).

Whenever a line is  disconnected or a pump is  
replaced, the a ir that has entered the hydraulic 
system  must be bled out, otherw ise noisy and un
satisfactory operation w ill resu lt. R efer to"POWER 
STEERING" (SEC. 9B) in this manual for bleeding 
the system .
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LUBRICATION 0-22

Figure 20—Power Steering Reservoir

ALLISON AUTOMATIC TRANSMISSION

A llison transm ission  is  filled  with recom 
mended Automatic Transm ission Fluid (GM DEX- 
RON®) at the factory. DO NOT MIX TYPES OF 
FLUID.

CHECKING FLUID LEVEL
IMPORTANT: Transm ission o il level should 

be checked at least every 1 ,0 0 0  m iles, or more 
often. If o il lev e l is  too high or too low, foaming 
of o il w ill occur. This w ill affect lubrication, cool
ing, and pressure build-up.

NOTE: Dipstick and fille r  tube are located at 
right side.

1. Apply parking brake firm ly andblock w heels. 
Start engine and warm fluid to operating tem per
ature.

IMPORTANT: DO NOT operate retarder while 
warming fluid. Move se lector  lever through all 
speed ranges.

2. Run engine at idle rpm with lever in "N" 
(Neutral).

3. Clean dipstick and adjacent area, then re
move dipstick, clean, reinsert, again rem ove and 
note fluid level.

4. Add one quart of fluid when level reaches 
"ADD" mark.

Figure 21—Power Steering Reservoir (Typical)

DRAINING AND FILLING
When new or after overhaul, drain fluid and 

change filter  elem ent after 3,000 m iles, thereafter  
at 12,000 m ile in tervals. Drain while fluid is  at 
operating tem perature (160°F. min.).

1. Remove bolt, nut, and strap which secu res  
filter  cover to oil pan.

2. Carefully rem ove filter  cover to prevent
o il "gushing" out. When drainage is  com plete, r e 
move cover and filter  elem ent.

3. Install new elem ent, retainer sea l ring, 
and cover sea l ring. Secure co v er-to -o il pan with 
strap. Tighten strap retaining bolt to 11 to 14 foot
pounds torque.

4. Pour nine quarts of specified  o il into tran s
m ission .

5. Start engine and check fluid lev e l. DO NOT 
OVERFILL.

IMPORTANT: Transm ission re fill fluid ca
pacity, after various serv ice  operations have been 
perform ed, is  as follows:

a. Removal of filter  cover only -  approxi
mately 9 quarts.

b. Removal of oil pan only -  approximately
10  quarts.

c. Removal of oil pan and control valve a s 
sem bly -  approximately 13 quarts.

d. If transm ission  (including converter) and
011 cooling system  have been com pletely drained - 
approximately 19 quarts.

OIL COOLER, LINES, AND BYPASS SYSTEM
IMPORTANT: The vehicle’s  radiator not only 

cools the engine coolant, but a lso  cools the trans
m ission  o il. It is  im perative that the coolant be at 
the proper level at all tim es, otherw ise insufficient 
heat dissipation from  transm ission  oil w ill resu lt.
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LUBRICATION 0-23

An o il cooler located in the bottom of the rad
iator, through which transm ission  oil is  circulated  
before returning to the o il pan, d issipates heat 
created by normal operation of the torque con
verter and transm ission. If a transm ission  failure 
occurs which causes foreign matter to be carried  
into the oil cooler, the cooler and all connecting 
lin es should be thoroughly cleaned by flushing be
fore transm ission is  put back into operation.

FLUSHING OIL COOLER AND LINES
It is  important that following transm ission  

m alfunctions, the transm ission  o il cooler be prop
erly  flushed since foreign p artic les lodged in the 
cooler eventually becom e free  and can cause a re 
peated transm ission  failure. If o il cooler and lin es  
are properly flushed, the p ossib ility  of reoccurr
ence of these troubles after transm ission  has been 
repaired is  elim inated or substantially reduced.

Whenever an internal difficulty occurs in the 
transm ission  which would resu lt in clutch plate 
m aterial or m etal partic les being distributed

throughout the o il system , the o il cooler should be 
thoroughly flushed as outlined in the following text, 
then an auxiliary filter  installed  in the cooler r e 
turn line before the vehicle is  returned to serv ice .

a. D isconnect both oil cooler lin es at the fit
tings at side of transm ission  case , or if an auxil
iary filter  has been previously installed, discon
nect cooler return line at filter  instead of at trans
m ission . (Change auxiliary filter  elem ent.)

b. B ack-flush the o il cooler and lin es using 
clean solvent and com pressed  air.

CAUTION: DO NOT EXCEED 100 PSI 
AIR PRESSURE.

c. Remove a ll rem aining cleaning solvent 
from  the system  with com pressed a ir .

d. Flush the cooling system  again with DEX- 
RON® transm ission  fluid. After the final flush, 
te st  the oil cooler for free  flow of o il, and if the 
flow is  restricted , the radiator bottom tank and 
cooler assem bly must be replaced.

HYDRAULIC OIL (SPECIAL) 
(SYMBOL “S23” ON CHARTS)

The fluid indicated by the sym bol "S23" is  a 
sp ecia l hydraulic fluid m eeting MIL-H-5606B sp ec
ification, or equivalent, which is  satisfactory for 
u se  in cab hydraulic hoisting equipment.

CAB HYDRAULIC HOIST

Cab hydraulic hoist fluid reservo ir  is  attached 
to pump at fram e right sid e  ra il. R eservoir has a 
f ille r  plug with a tab marked "FILL HERE" and a

p ressu re  re lie f valve. Fluid reservo ir  should be 
kept full.

TO CHECK FLUID
Thoroughly clean top of pump reservo ir  around 

fille r  plug. Remove plug, then add to reservo ir  
until full; replace and tighten plug.

NOTE: Cab must be in "DOWN” position. Re
fer  to "ALUMINUM TILT CABS" (SEC. ID) in this 
manual for instructions.

HIGH TEMPERATURE GREASE (SPECIAL) 
(SYMBOL “S27” ON CHARTS)

The lubricant indicated by the sym bol "S27" on 
charts should be a short fiber, non-fluid, sodium  
soap grease having a high m elting point (500°F.), 
and having a #3 N.L.G.I. consistency.

CLUTCH RELEASE BEARING

M ileage interval shown on charts may be a lter
ed to m eet type of serv ice  or driving conditions. 
Stop and go (city) driving requires m ore frequent 
u se  of clutch re lea se  m echanism, and consequently 
should be serviced  at more frequent intervals than 
a vehicle which is  operating in highway serv ice .

U se extrem e caution not to over-lubricate the 
bearing, although the interval of application should 
not exceed 6,000 m iles. U se caution, when applying 
lubricant, not to overlubricate or u se excessive

p ressu re , as ex cess  grease may reach clutch fa c
ings and result in ser iou s clutch problem s.

Clutch re lea se  bearing fitting is  a ccessib le  by 
rem oving the flywheel or clutch housing inspection  
cover. Some veh ic les u se  a grease cup which is  
a ccess ib le  at side of clutch housing.

OTHER HIGH TEMPERATURE 
GREASE USES

The following points require u se of high temp
erature grease at assem bly. Methods of applying 
grease  to these points are covered in applicable 
sections of this manual.

Clutch R elease Bearing Collar 
Clutch Shift Fork B all Stud 
Steering Column Upper Bearing
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LUBRICATION 0-24

HIGH TEMPERATURE GREASE (SPECIAL) 
(SYMBOL “ S28” ON CHARTS)

The lubricant indicated by the sym bol "S28"mustbe a water-proof, 
non-soap, smooth fiber grease having a #1 N.L.G.I, stable consistency, 
and must withstand extended high (500°F.) tem peratures. A grease con
taining Bentonite or equivalent should be satisfactory.

STOPMASTER BRAKE UNIT
At tim e of assem bly after overhaul apply above lubricant to areas  

indicated in "AIR BRAKES" (SEC. 5B) of th is manual.

IMPORTANT
The use of proper engine o ils  and o il change 

intervals are your best assurance of continued 

reliab ility  and perform ance from  your GMC engine.

IMPORTANT

Lubricants Must B e Stored and Dispensed in Such 

a Manner That They W ill Be Clean and Free of 

Contamination, Due to D irt or Other Foreign Matter.
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CAB AND BODY MOUNTINGS 1-1

SECTION 1

CAB AND BODY MOUNTINGS
Contents of this section  are listed  in Index below:

Page No.
General Cab Maintenance (All Cabs) .......................  i_ i
Conventional Cabs (Includes Heating System) . . 1-27 
Steel T ilt Cabs (Includes Heating System) . . . .  1-45 
Aluminum Tilt Cabs (Includes Heating System) . . 1-61
Body Mountings ................................................................  1-93
A ir Conditioning (Alum. T ilt & Conv. Cab Models) 1-97

Information on sheet m etal and fiberglass  
components as used with Conventional Cab is  des
cribed in SHEET METAL AND FIBERGLASS (SEC. 
11) of this manual. D escription of each type cab is  
explained in respective cab section.

Maintenance information on subjects common 
to all cabs, such as painting, checking for water 
and dust leaks, correcting: cab alignment, wind

sh ield  w ipers, and replacem ent of windshield g la ss  
i s  covered in the "GENERAL CAB MAINTENANCE" 
section  following. For all other information, refer  
to respective cab section.

For information pertaining to cab wiring and 
dash gauges, refer to CHASSIS ELECTRICAL AND 
INSTRUMENTS (SEC. 12) of this manual. A wiring  
diagram of e lectr ica l system  is  provided beneath 
center console a ccess  oanel on Alum. T ilt m odels.

GENERAL MAINTENANCE

NOTE: This section includes general maintenance information on 
subjects which are common to all cabs. Subjects are listed  in Index below:

Subject Page No.
General (All Cabs) ............................................................................................1-2
Exterior Maintenance ........................................................................... .........1-2
Interior M a in te n a n c e ............................................................................... .........1-2
Dust and Water Leaks (All Cabs) ..............................................................1-2
Cab Alignment (Steel Constructed C a b s ) ...................................................1-3
Straightening (Steel Constructed Cabs) ...................................................1-3
Dinging and Finishing (Steel Constructed C a b s ) .......................... .........1-3
Painting Sheet Metal (Steel Constructed Cabs) ....................................1-3
Painting Aluminum Portions of Aluminum Tilt C a b ................... .........1-3
Painting New Aluminum P arts and Repainting Old P arts . . .  1-4
Aluminum Cab Fram e and Panel Repairs ...............................................1-4
W indshield G lass R e p la c e m e n t ............................................................ .........1-5
Rear Window G lass Replacement (All Except 9 0 ) ....................... .........1-7
Rear Window Glass Replacement (Series 9 0 ) .............................. .........1-7
Door and Sleeper Compartment Ventilator Replacement

(Series 90 Alum. T ilt C a b ) ............................................................ .........1-8
E lectric  Windshield W ipers and W ashers ...............................................1-8
Air-O perated Windshield Wipers (Series 90 Conv. Cab) . . . 1-17
Air-O perated Windshield W ipers (Series 90 Alum. T ilt Cab) . 1-21
Foot-Operated W indshield W ashers ................................................. ......... 1-26
Lap B elt Maintenance ........................................................................... .........1-26

NOTE: Refer to respective CAB section for a ll other information.
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CAB AND BODY MOUNTINGS 1-2

GENERAL

Regular periodic inspections and maintenance 
procedures are recommended to ensure that all 
cab mounting bolts are kept properly tightened.

Keep door hinge bolts tight -  both those at
taching hinge to body, as w ell as bolts which at
tach hinge to door.

Periodically  check a ll cab bolts for tigh tness.

Proper protection and maintenance of finish  
w ill add to its  lu ster. Road elem ents are injurious 
to painted surfaces of veh icles. These can be r e 
moved by regular washings. As an additional pro
tection, polish  vehicle, using a good grade of wax,
30 days after delivery. Apply a coat of polish there
after at least once a year.

An application of DC4X silicone or equivalent 
to door weatherstrip and adjacent contact areas on 
cab w ill prevent squeaks and freezing of weather
strip  to cab.

Refer to SHEET METAL AND FIBERGLASS 
(SEC. 11) for fiberglass repair information.

EXTERIOR MAINTENANCE

Aluminum is  attacked by many acids and most 
alkalies. Consequently, considerable care should 
be taken in the selection  of chem ical cleaners. U se  
of even inhibited-type alkaline cleaners is  inadvis
able due to difficulty in rem oving all traces of 
cleaner. Therefore, it is  recommended that painted 
and plated external fin ishes be cleaned only with 
soap and water.

Body painted surfaces and chrome plating 
should be protected by a coating of wax applied at 
regular intervals. Periods between applications 
should be sufficiently short to assure continuous 
protection of the finish; 30 days after delivery and 
at lea st once a year thereafter. Any good body wax 
can be used for both painted and chrome surfaces. 
Wax should be applied im m ediately after vehicle  
has been cleaned and be rubbed down with a lam b's 
wool polishing wheel or by hand.

The entire vehicle should be regularly in
spected for corrosion and paint damage. Particular  
attention should be given to chrome and exposed  
aluminum surfaces during the winter months. Since 
aluminum is  susceptible to attack by alkaline sub
stan ces, road de-icing m aterials such as sa lts  and 
chlorides accelerate corrosion of ejqposed alum
inum parts. If inspection revea ls corrosion or 
paint damage, corrective m easures should be im 
m ediately employed as described later in this 
section.

INTERIOR CLEANING

Care of upholstery and interior panels is  a 
relative sim ple but important m atter. Accumula
tion of dirt eventually turns into a hard, gritty, 
substance which eventually penetrates fabric and 
sp o ils  appearance.

VINYL COATED CLOTH
To clean sea ts , door panels, dash padding, 

sleep er  compartment panels, and engine tunnel 
cover, u se  lukewarm water with a mild liquid  
household soap. Work up thin suds on a p iece  of 
cheesecloth , rub upholstery briskly but lightly. R e
move suds with a clean damp cloth and fin ish  by 
wiping lightly with a dry soft cloth. Do not use  
furniture p o lish es, o ils , varnishes, or ammonia. 
A s required, stubborn stains may be rem oved with 
common foam ing-type upholstery cleaner prepared  
for use on vinyl cloth.

FLOOR CARPETING
Floor should be cleared of debris by sweeping 

or vacuuming. Soiled areas may be cleaned with 
ordinary carpet cleaner and a soft b ristle  brush. 
U se cleaner sparingly and allow area to dry thor
oughly.

WINDOW GLASS
Clean window g la ss  and m irrors with a good 

household window cleaner. Follow m anufacturer's 
directions in proper u se  of cleaner.

Avoid use of petroleum  base cleaners since  
they w ill attack rubber and paint fin ish es. Never 
wax windows, vinyl coated cloth, or painted non- 
reflective  surfaces such as dash or console.

DUST AND WATER LEAKS

T est windshield, windows, and cab underfloor
ing for leaks by spraying w ater under p ressu re  
against cab, while assistant inside cab marks 
points of leakage, if any ex ist.

NOTE: To determ ine the exact location of leak  
at flooring or cowl, rem ove floor mat and dash 
panel pad. Water which shows tip at a certain place  
inside cab may actually be entering at a point other 
than where water is  found. B ack-track path of 
water to point of entry.

After location of leak has been determ ined  
around g la ss , dry surface and apply rubber cem ent. 
Apply cement to outside, both between g la ss  and 
w eatherstrip and between weatherstrip and body.

Apply body sealing compound over all the 
other leakage points.

If leakage occurs at door opening, check wea
therstrip . Replace if n ecessary . If door does not 
firm ly contact w eatherstrip, align door as d es
cribed in applicable cab section.
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CAB AND BODY MOUNTINGS 1-3

CAB ALIGNMENT 
(STEEL CONSTRUCTED CABS)

Since cab is  an integrally welded structure, 
repair should be attempted only by competent 
craftsm an using proper tools and equipment. For 
best resu lts, only genuine factory parts should be 
used for replacem ent. A s work p rogresses, c r o ss 
checking with an adjustable tram  bar is  recom 
mended for obtaining proper alignment.

STRAIGHTENING 
(STEEL CONSTRUCTED CABS)

B efore attempting repair of a damaged cab, 
the ch a ssis  fram e must be checked and aligned as 
described in FRAME (SEC. 2).

To straighten fram e, it may be n ecessary  to 
rem ove cab. Never attempt to straighten cab un
le s s  cab is  firm ly attached to ch a ssis . The inner 
paneling of cab should be straightened fir st. U se of 
a push-pull hydraulic jack, together with extension  
and adapters is  recommended for this type of re 
pair.

After straightening fram ing, it is  important 
that strains set up in fram ing be relieved or "nor
m alized." Norm alizing con sists of heating areas of 
greatest tension with a torch. Holding torch nozzle  
about 2 " from  metal, move torch over an area of 
3" to 4" until the m etal barely begins to turn red. 
Cooling must be slow  to avoid changing character
is t ic s  of the metal. Apply slight heat with torch, 
if n ecessary , to retard cooling.

DINGING AND FINISHING 
(STEEL CONSTRUCTED CABS)

Paint is  quickly scuffed off sharp dents leav
ing metal ejqposed to rusting and corrosion; there
fore, importance of proper metal finishing to 
produce a fairly sm ooth surface should not be 
underestim ated. Application of hammer directly to 
panel tends to stretch the metal and cause a great 
deal of unnecessary work. Whenever p ossib le , a 
spoon should be used under the hammer when 
bumping a panel. Repair damaged panels by forcing  
outward in direction opposite to force which caused  
damage. In this way m etal stra ins, se t up when 
damage occurred, are relieved .

PAINTING SHEET METAL 
(STEEL CONSTRUCTED CABS)

REPAINTING
1. Thorough cleaning is  essen tia l. All corro

sion products, grease, and other foreign matter

m ust be rem oved. U se of phosphoric base m etal 
conditioners, such as "Metalprep" (Neilson Chem
ica l Co.) or "Dioxidine" (American Chemical Paint 
Co.) or equivalent is  recommended in preparing 
s te e l for painting. These m aterials vary in method 
of application and use, and should be employed only 
a s directed by the manufacturer. Solvent cleaning, 
p ressu re  steam  cleaning, w ire brushing, and hand 
sanding methods are recommended.

2. Completely rem ove old paint by use of 
organic or alkaline solvents. However, if alkaline 
rem overs are used, a ll traces of alkali must be 
washed off before prim er is  applied. If old prim er  
is  very difficult to rem ove, and if there is  no ev i
dence of metal corrosion, old prim er may be left 
on, but a ll loose paint must be removed.

3. Apply prim er, preferably by spraying, and 
allow to dry. U se a good oxide prim er obtained 
from  a reputable manufacturer.

4. Apply finish coats:
a. For understructure or other parts not r e 

quiring color, apply two coats of a good air-drying  
black or other automotive lacquer.

b. To exposed body parts, apply surfacer and 
paint in accordance with standard practice.

PAINTING NEW PARTS
New replacem ent parts should be thoroughly 

cleaned and painted, as outlined previously under 
"Repainting," after installation in vehicle. In addi
tion, hidden surfaces of panels should be cleaned  
and coated with one heavy coat of sheet-m etal 
deadener.

IMPORTANT: Calcium chloride and other 
sa lts , road tar, excretion from  in sects ("tree sap”), 
chem icals from  factory chimneys and other foreign  
matter may permanently damage the fin ish  of the 
trucks. Frequent, regular washing and a thorough 
cleaning after exposure is  recommended to p re 
vent damage by these substances.

PAINTING ALUMINUM PORTIONS 
OF ALUMINUM TILT CAB

Aluminum corrodes just as iron and stee l 
rusts. Under certain conditions aluminum w ill cor-, 
rode m ore rapidly than stee l. Inspect body su r
faces regularly for corrosion and paint condition.

Only sound parts can be refinished. If rust or 
corrosion is  ex cessiv e , replace with new parts. 
Remove old parts from  aluminum cab. Refinish  
all exposed adjacent parts which rem ain on veh
ic le  cab. When installing new parts use only zinc 
or cadmium coated bolts, w ashers, and nuts.

The instructions which follow cover both stee l 
and aluminum parts and both new and old parts. 
Zinc coated m etals are a lso  covered by these in 
structions.
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CAB AND BODY MOUNTINGS 1-4

PAINTING NEW ALUMINUM PARTS 
AND REPAINTING OLD PARTS

1. Thorough cleaning is  essential; all cor
rosion, grease, and other foreign matter must be 
removed. Solvent cleaning, p ressu re steam  clean
ing, wire brushing, and hand sanding methods are 
recommended.

2. Completely rem ove old paint by u se  of or
ganic solvents. Do not use alkaline paint rem over 
on aluminum. If old prim er is  very difficult to r e 
move and there is  no evidence of metal corrosion, 
old prim er may be left on, but all loose paint must 
be removed.

3. Wipe the entire area to be refinished with 
cloths saturated with DuPont No. T-3812 reducer  
(or equivalent). Wipe dry.

4. Treat any scratched or abraded areas with 
DuPont No. VM-5717 m etal conditioner (or equiv
alent) reduced one (1) part by volume with four (4) 
parts of water.

a. Apply the above mixture with a sponge or 
brush and allow to stand approximately three (3) 
m inutes.

b. Wipe area with a damp cloth. Dry thor
oughly.

5. Apply a coat of pre-prim er (som etim es  
called  w ash-prim er), preferably by spraying to a 
uniform and complete coverage coat on all su r
fa ces . This type prim er u ses a special accelerat
ing agent containing phosphoric acid which pro
duces an excellent bond to metal. A P-10 or A -158 
made by M & T Chemical Co., XE-5220 made by 
B akelite Corporation, and 818-012 (2 parts), plus 
T8539 (1 part) made by DuPont, or any equivalent 
m aterial made by a reputable paint manufacturer 
should be acceptable. These m aterials must be 
used within a few hours after addition of a cce ler 
ator, therefore, directions of manufacturer should 
be observed carefully. Apply by spraying. Allow  
parts to dry.

6 . Use a zinc chromate prim er such as Du
Pont No. 63-150 or Pontiac Varnish Company's 
GMT-434, or any equivalent m aterial made by a 
reputable manufacturer. Apply prim er, preferably  
by spraying, to a minimum thickness of 0 .5  m ils. 
Allow parts to dry.

7. Apply finish coats:
a. For understructure and other parts not 

requiring color, apply a second coat of DuPont No. 
63-150 or Pontiac Varnish Company's GMT-434, 
or equivalent.

b. To exposed body parts, apply desired color  
coats in accordance with standard practice.

c. Apply DuPont No. 181-65751 aluminum  
enam el top coat for final refinishing p rocess in 
those areas where anodized aluminum panels are 
to be matched.

ALUMINUM CAB FRAME 
AND PANEL REPAIRS

CAB FRAMING

General Information
P rinciple cab framing is  com posed of box- 

type m em bers of welded aluminum construction. 
This a ssu res a s tr e ss  resistant foundation design
ed to fortify cab against twisting and flexing. Fur
ther rigidity is  achieved by strategically  located  
reinforcem ent braces and brackets.

Cab Fram e Repairs
Riveted and welded major cab sections and 

fram ing should be regularly inspected for damage 
and repaired im u ed iately . L oose or m issing rivets  
and fractured welds can result in considerable 
damage to cab structure un less repairs are made 
promptly.

Since repairs to aluminum components require 
special sk ills , cab understructure repairs should 
only be perform ed by competent craftsm en with 
proper tools and equipment.

Whenever repairing or replacing aluminum  
parts, carefully follow accepted and recommended  
p ractices. The Aluminum Company of A m erica w ill 
furnish, upon request, booklets titled  "Riveting 
Aluminum" and "Welding and Brazing Aluminum." 
The booklets explain detailed procedures n eces
sary in repair and replacem ent of aluminum parts.

Proper precautions must be observed, partic
ularly with reference to welding, reinforcing, cor
rosion prevention, and replacem ent, as follows:

1. Welding of major aluminum structural 
m em bers or any aluminum parts subject to strain  
or com pression without proper reinforcem ent is  
not recommended. To maintain proper body strength  
replace damaged structural m em bers with new 
parts obtained from  the factory.

2. To prevent galvanic corrosion of aluminum, 
a ll surfaces of d issim ilar m etals in contact with 
aluminum must be properly coated with paint and/ 
or plating. This a lso  applies to attaching parts 
such as bolts, w ashers, nuts, and r ivets.

3. When cutting a structural member, cut at 
an angle of 30 degrees. Thus, actual length of cut 
is  tw ice width of p iece  being cut, and s tr e ss  or 
load is  distributed over a longer joint when welded. 
Cutting can be done bv torch, although use of saw  
is  preferred since le s s  m aterial is  removed.

4. Avoid mixing stee l and aluminum structures  
or parts when making repairs. Do not substitute 
stee l for aluminum in structural parts. Greater 
deflection of aluminum causes s tee l m em bers to 
tend to take entire load when used  in combination 
with aluminum p a rts .

5. Before reinforcing any part of vehicle,
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CAB AND BODY MOUNTINGS 1-5

determ ine cause of failure. Cab panels and fram 
ing are integral, therefore driving s tr e sse s  and 
stra ins are transm itted throughout cab. R einforc
ing a point of apparent failure without correcting  
underlying cause of failure may transfer s tr e ss  
to other parts not engineered for such s tr e s s , with 
resultant development of new failures.

6 . Reinforcem ents can be made of flat, angle, 
or channel stock, whichever is  most suitable for 
the purpose. U se of angle reinforcem ents is  re c 
ommended due to difficulty in fitting channel rein
forcem ents. R einforcem ents should be sufficiently  
long to distribute load evenly over a considerable 
area. Thickness should not exceed that of member 
being reinforced.

7. Inert arc welding is  recommended as heat 
of weld is  loca lized  and burning of m aterial mini
m ized with th is method. When welding a cut m em 
ber, f ill  or weld cut com pletely. Welding rods 
should be of the sam e m aterial as the parts to be 
welded.

8 . Use of heat when straightening structural 
parts of body is  not recommended sin ce heat w ill 
affect structural ch aracteristics of m aterial. Any 
aluminum part, bent or buckled sufficiently to show 
strain cracks after straightening, should be re 
placed or properly reinforced.

CAB PANEL REPLACEMENT
Exterior sheet aluminum panels are riveted  

to m inim ize cab drumming and vibration. In the 
event of sheet m etal damage, repairs should be 
made promptly.

Riveting
Cold aluminum rivets should be used in alum 

inum parts. D iam eter of r ivets should be approx
im ately 1 0 0% thickness of plates to be riveted a l
though rivet diam eter is  a lso  dependent upon spac
ing and number used.

Replacement of body parts w ill n ecessita te  
rem oval of rivets in many ca ses . Remove rivets  
by cutting off rivet head with a sharp ch isel. Mark 
center of rivet with a center punch, then drill out 
rivet with a drill slightly sm aller than body of 
rivet. Rivet can also  be driven out with punch in
stead of being drilled out, depending upon type and 
s iz e  of m aterial riveted. If rivet is  large, f ir s t  cut 
a groove acro ss  center of rivet head with a cape 
ch isel before cutting off head with a flat ch ise l.

Patch Repairs
Sm all area cab punctures may be covered with 

sm all patches of sheet aluminum, sea ler , and se lf 
tapping screw s. Cut patch to amply cover puncture, 
coat with sea ler , and install screw s. To avoid 
stripping threads, do not over-tighten self-tapping  
screw s. If threads strip , use existing holes and 
use next larger s iz e  screw s.

Sm aller punctures may be repaired with epoxy 
body fille r . Be sure to follow directions of manu
facturer.

Sealing
When replacing front, side, rear, and partic

ularly roof panels, give specia l attention to proper 
sealing of joints with sealing and caulking com 
pounds.

Painting
Information pertaining to painting old and new 

aluminum components is  covered earlier  in this 
section , under "Painting New Aluminum P arts and 
Repainting Old P arts."

WINDSHIELD GLASS REPLACEMENT

CAUTION

ALWAYS WEAR HEAVY GLOVES 
TO PREVENT POSSIBLE INJURY 
WHEN HANDLING GLASS.

NOTE: When replacing a cracked windshield, 
resulting from  causes other than from  flying ob
jects, it is  very important that the cause of break
age be determined and the condition corrected.

If cracks in g la ss  extend to outer edge of 
g la ss , mark cab with chalk at these points so that 
weatherstrip flange in cab opening can be exam in
ed later for p ossib le  distortion.

REMOVAL
NOTE: W indshield g la ss  is  retained in cab 

opening with insert-type rubber sea l as illustrated  
in figure 1. A single windshield g lass is  used in the 
conventional 7500 se r ie s  truck whereas two g la ss  
sections are used on all other m odels.

1. Pry end of insert out of rubber sea l with a 
pointed tool; pull insert com pletely out of sea l.

2. With aid of an assistant to hold g lass out
side cab, push g la ss forward from  inside cab.

INSPECTION
1. Check for the following conditions at the 

previously marked point of fracture at cab opening:
a. Chipped edges on g lass.
b. Irregularities in body opening.
c. Irregularities in rubber channel.

GLASS-TO-OPENING CLEARANCE CHECK 
(STEEL TILT CAB)

B efore installing new g la ss , check g la ss  open
ing for proper clearance, using five special spacer  
blocks (J-9316) as shown in figure 2. With the aid 
of an assistan t, place blocks around perim eter of 
new g la ss , two at bottom and top and one at outer
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CAB AND BODY MOUNTINGS 1-6

Figure 1—Installing Insert Retained Glass (TypicalI

side of opening. A 5 /16  to 3 /8 -in ch  clearance should 
exist between the g lass and opening flange. Insert 
blocks into gap, then rotate blocks perpendicular 
to flange surfaces. If a ll blocks cannot be installed, 
rework m etal flange or grind off edge of g la ss at 
side where block or blocks could not be installed.

If g lass clearance is  found too sm all and is  to 
be ground off, p lace a strip of tape on a line where 
g la ss  is  to be rem oved. Grind up to edge of tape.

If g lass clearance is  found too large, braze a 
continuous p iece of 1 / 8 -inch diameter w ire to edge

Figure 2—Checking Glass Clearance
(Steel Till Cab Models)

Figure 3—Rear Window Installation 
(Series 90 Alum. Tilt Cabs)

of cab windshield g lass opening flange. This w ill 
provide a c lo ser  g lass and sea l fit.

NOTE: Add build-up to flange where n eces
sary . Usually the building up to only one side and 
one-half way around one corner w ill provideproper  
g lass and sea l fit. Taper off ends of build-up to 
conform to edge of g la ss , otherwise g la ss  breakage 
may occur, originating at a point adjacent to the 
end of flange build-up.

INSTALLATION
Be sure flange around cab opening is  straight 

to assure a good fit in weatherstrip groove. If de
sired , sealing cem ent can be applied between cab 
flange and weatherstrip.

1. Install weatherstrip on cab opening flange, 
making sure weatherstrip is  p ressed  in p lace at 
corners.

2. With aid of assistant, ra ise  windshield g lass  
to outside of weatherstrip, then hook end of in
sta ller  tool (J-2189) in g lass groove of weather
strip as shown in figure 1. Move tool around g lass  
to force outer lip of weatherstrip over edge of g la ss .

3. Slightly m oisten insert retainer with diluted 
liquid soap to facilitate insert installation. Thread  
end of insert through handle and loop of installer  
tool (fig. 1). Push tool loop and end of insert into 
groove of sea l. Using a hitching movement of tool 
to avoid elongating in sert, feed rubber insert into 
tool handle while proceeding around w eatherstrip. 
If a new insert is  being used, allow sufficient over
lap to assure a tight joint; then butt insert into 
weatherstrip groove.
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CAB AND BODY MOUNTINGS 1-7

Figure 4—Door and Sleeper Compartment Ventilator (Series 90 Alum. Tilt Cab)

4. Install insert in center vertical weather
strip  in sam e manner as described in Step 3.

REAR WINDOW GLASS REPLACEMENT 
(ALL EXCEPT 90 ALUM. TILT CAB)

Rear window g la ss  is  retained by means of 
rubber sea l and sea l insert (fig. 1). No sealing  
compound or cem ent is  used.

If body prevents a c c e ss  to rear window, g lass  
can be installed from  inside cab by reversing  sea l 
so  that insert is  located inside cab.

1. Pry end of sea l in sert out of sea l with a 
pointed tool; then rem ove rubber insert com pletely. 
Push g lass from  inside cab. Pull sea l from  opening.

2. If n ecessary , straighten any irregu larities  
of sea l flange in cab opening which may have caus
ed breakage of g la ss.

3. Install new rubber sea l over panel flange, 
pushing it com pletely into corners. Avoid stretch
ing sea l during installation. Cut sea l to allow suf
ficient overlap for a tight joint, then butt ends.

4. Position  g la ss to sea l and insert hood end 
of in sta ller  tool (fig. 1) into sea l groove. Move tool 
around g lass to force outer lip of sea l over g lass.

5. Thread end of rubber insert through handle 
and loop of insta ller  (fig. 1). Push tool loop and end 
of in sert into groove at bottom center of window. 
Feed in the rubber insert while proceeding around 
window. U se a hitching movement to avoid elong
ation of in sert.

6 . Cut off end of insert, allowing sufficient 
overlap for a tight joint; then butt into groove.

REAR WINDOW GLASS REPLACEMENT 
(SERIES 90 ALUM. TILT CAB)

Rear window(s) is  retained in cab opening by 
m eans of an extruded rubber w eatherstrip. No in
ser t retainer is  used as is  the case for windshield  
and fresh  air ventilators. Secure rear window 
mounting is  assured  since weatherstrip is  sealed  
between g lass panel and cab opening.

REMOVAL (Fig. 3)
1. Before rem oving rear window g la ss , mark 

weatherstrip with chalk or crayon where cracks 
extend to outer perim eter of broken g la ss . Mask 
or place a suitable covering inside and outside of 
cab to protect paint finish.

2. To free g lass and weatherstrip from  cab 
opening, loosen lip of weatherstrip from  pinchweld 
flange along top and at sid es by applying p ressu re  
with hand near edge of g la ss . At the sam e tim e, 
lift lip of rubber weatherstrip over pinchweld  
flange with a flat bladed tool such as a putty knife.

INSPECTION
Check flange area for solder, weld spots, or 

hardened sea ler  - especially  at points previously  
marked. Remove all irregu larities and old sealing  
compound from  cab opening.

INSTALLATION (Fig. 3)
1. P lace clean rubber weatherstrip around 

perim eter of g la ss.

2. P lace chalk string in groove of weather
strip  and wrap com pletely around perim eter tw ice. 
Tape ends of chalk string to inside of g la ss.
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CAB AND BODY MOUNTINGS 1-8

3. If n ecessary , apply a light coating of sea ler  
to edge of entire pinchweld flange.

4. With assistant in cab, lift g lass and wea
therstrip in position outside of cab opening. Hook 
lip of weatherstrip over lower pinchweld flange and 
then push inward on g lass while assistant inside  
cab pulls chalk line from  groove of rubber weather
strip . W eatherstrip lip should be lifted overpinch- 
weld flange as string is  pulled. Check entire p er
im eter of weatherstrip to be sure weatherstrip is  
over pinchweld flange.

ELECTRIC WINDSHIELD

Two-speed e lectric  type windshield w ipers 
are used on all S eries 70 conventional cab models 
and a ll s tee l tilt cab m odels covered by this man
ual. Type of wiper used on rear engine m odels is  
determined by the body builder.

A single wiper motor, mounted on engine side  
of cowl, powers both wiper blades on conventional 
cab m odels. Two separate motors are used with 
stee l tilt cab m odels where each wiper motor is  
bracket mounted to rear side of cowl under dash.

Steel tilt cab m odels employ separate wiper 
motor control sw itches; the left switch incorpor
ates a push-type control for operation of windshield  
w ashers.

WIPER ARM ADJUSTMENT

To adjust sweep of blades to provide maximum  
visib ility , turn on w ipers, then note sweep of arm s.

Figure 5—Wiper Arm Installed (Steel Tilt Cab)

DOOR AND SLEEPER COMPARTMENT 
VENTILATOR REPLACEMENT 

(SERIES 90 ALUM. TILT CAB)

PANEL REPLACEMENT (Fig. 4)
The fresh  a ir ventilator in left door, safety  

g lass in right door, and sleep er compartment vent
ilators are retained in cab opening in sam e manner 
as windshield. For replacem ent of these compon
ents, refer to procedure described previously  
under "Windshield Replacement."

WIPERS AND WASHERS

CAUTION: DO NOT ATTEMPT TO 
MANUALLY MOVE WIPER ARMS AS 
DAMAGE TO LINKAGE OR MOTOR MAY 
OCCUR.

If n ecessary , rem ove arm s as follows:

CONVENTIONAL CAB MODELS
1. Pull outer end of arm  away from  g lass  

which w ill trip lock spring at base of arm  and re 
le a se  spring from  undercut of pivot shaft.

2. While holding arm  in this position, pull out
ward on cap section at base of arm  to rem ove the 
arm .

3. Arm can be reinstalled  in any one of sev 
eral positions due to serrations on pivot shaft and 
in arm cap.

TILT CAB MODELS

Wiper Arm Adjustment (Fig. 5)
Wiper arm can be repositioned on pivot shaft 

to provide proper sweep as follows:

Figure 6—Blade Angle Adjustment (Steel Tilt Cab)
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CAB AND BODY MOUNTINGS 1-9

1. Remove hex crown nut and washer which at
tach wiper arm  to knurled driver and pivot shaft.

2. Relocate arm  on driver to desiredposition .
3. Install washer and hex crown nut.

Blade Angle Adjustment (Fig. 6)
To change angle of wiper blade on arm, loosen  

cap screw  which attaches blade to arm . Rotate 
blade to new position against adjustment washer 
on arm , then tighten cap screw  firm ly. When wiper 
motor is  in "PARK" position, blade should be ap
proxim ately parallel to the horizontal windshield 
sea l.

WIPER ARM TRANSMISSION AND 
LINKAGE REPLACEMENT 

(SERIES 70 CONV. CAB MODELS)

REMOVAL (Fig. 7)
NOTE: Both right and left wiper transm ission  

units with connecting link rod and motor link rod 
are replaced as an assem bly.

1. Remove both right and left wiper arm s 
from  transm issions. Pull arm s outward to disen
gage arm  retaining clip.

2. Remove sp ecia l retaining nut, s tee l washer, 
and sea l washer from  each transm ission at front 
of windshield.

3. Underneath the dash, rem ove defroster air  
outlet tubing if n ecessary , and any other item s to 
allow a ccess  to transm ission  linkage.

4. At motor crank arm  under dash, rem ove 
the two nut assem b lies which secure link rod to 
arm . Disengage end of rod from  arm.

NOTE: Alternate methods of obtaining a ccess  
to these two nuts are to move the wiper motor 
forward from  the cowl opening or to rem ove the 
ash tray panel.

5. Using a short c r o s s -r e c e s s  type screw 
driver, rem ove two screw s and washer assem b lies  
which attach each transm ission unit to underside

of cowl. Remove the transm issions with linkage 
a s an assem bly.

INSTALLATION (F igs. 7 and 9)
P erform  the installation procedures in the 

rev erse  of the "Removal" procedures. Make sure 
the sea l w ashers located below the transm ission  
units at front of w indshield are new or in good 
condition before installing; otherwise leakage may 
occur later at these two points.

IMPORTANT: Before locating the wiper arm s 
on transm ission  shafts, make sure wiper motor 
was stopped in the "PARK" position (fig. 9). Oper
ate m otor, then turn switch off and allow it to stop 
in "PARK" position. If motor is  not in "PARK" 
position and arm s are installed, the arm  travel 
may be restricted  when motor is  started, resulting  
in a blown fuse. In any case when motor is  first  
started, be prepared to turn wiper switch off in the 
event wiper arm s w ere installed  out of proper 
sweep position. Reposition arm s if n ecessary.

WIPER MOTOR 
WIRING CONNECTOR

WASHER WIRING 
CONNECTOR

GROUNDS ‘ 
STRAP

Figure 8—Wiper Motor Installed 
(Series 70 Conventional Cab)
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CAB AND BODY MOUNTINGS 1-10

Figure 9—Crank Arm in “Park" Position (Typical)

WIPER MOTOR REPLACEMENT 
(CONVENTIONAL CAB MODELS)

REMOVAL (Fig. 8 )
1. Disconnect wiring harness at motor.
2. If windshield w ashers are used, disconnect 

washer lines at pump.
3. Remove three screw  assem b lies which at

tach motor assem bly to front of cab cowl.
4. Pull motor forward from  opening, then 

through the opening, rem ove two nuts from  arm - 
to-link  rod ball clamp to separate motor from  link 
rod. Remove motor assem bly.

INSTALLATION (F igs. 8 and 9)
B efore installing motor, scrape any of the old 

sealing compound from  around cowl opening, then 
apply a bead of new compound around the opening.

Perform  the installation procedures in the re
verse  of "Removal" procedures.

IMPORTANT: Make sure motor ground strap 
is  free of paint before installing motor mounting 
screw s; otherw ise motor w ill not operate. A lso, be 
sure that wiper motor crank arm  is  in "PARK" 
position before attaching linkage and wiring h arn ess.

WIPER MOTOR REPLACEMENT 
(STEEL TILT CAB MODELS)

REMOVAL (F igs. 5 and 10)
1. Remove hex crown nut and lock washer 

which attaches wiper arm to knurled driver and 
pivot shaft. Remove arm  and driver.

2. Remove rubber rainshield, hex nut, flat 
stee l washer, and leather washer from  pivot shaft 
housing.

3. Inside of cab, disconnect e lectr ica l wiring 
at connector on motot drive unit. If equipped with 
w ashers, disconnect hoses.

4. Remove four cap screw s which attach motor 
and drive unit to cab panel.

INSTALLATION (F igs. 5 and 10)
1. Position styrofoam  pad on pivot shaft hous

ing, then locate motor and drive unit to cab panel. 
Attach unit mounting bracket to panel with four 
cap screw s and w ashers.

Ground Strap
Mounting Bracket

Crank Arm

Crank Arm Nut

Shaft Housing 
Assembly

Thrust
Washer

Retaining 
Ring

Transmission 
Shaft Assembly

DRIVE LINKAGE DISASSEMBLED

Retaining Ring

Transmission 
Shaft Assembly Shaft Housing 

Assembly

Mounting
Bracket

Motor Assembly

DRIVE UNIT AND MOTOR ASSEMBLED
r-03i

Figure JO—Wiper Motor and Bracket Components (Steel Tilt Cab)
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CAB AND BODY MOUNTINGS 1-11

SHUNT WINDING # 3  TERMINAL

# 1  TERMINAL

\  # 2  TERMINAL

RATCHET

O '

\\ |

1

SOI ENOID U

L PAWL _ i
WASHER UNIT

CONTACTS T-5827

Figure 11 —Wiper Motor and Washer Wiring Diagram

IMPORTANT: Be sure a good m etal-to-m etal 
contact is  made between panel and mounting bracket 
so as to provide an electr ica l ground for motor.

2. Connect e lectr ica l wiring to term inals on 
drive unit. If equipped with w ashers, connect hoses.

3. Install leather washer, flat stee l washer, 
hex nut, and rubber sh ield  on pivot shaft housing. 
Position arm  driver on pivot shaft.

4. Before installing wiper arm s, operate wiper 
motor momentarily, then turn it off which should 
rotate pivot shaft to "PARK” position (fig. 9).

5. Install arm  on driver of shaft so that it is  
located in the "PARK" position. Wet windshield, 
then again operate wiper and check arm  sweep. 
Reposition arm on shaft driver if n ecessary . Se
cure arm  on shaft with crown nut.

WIPER TRANSMISSION LINKAGE AND 
MOUNTING BRACKET REPLACEMENT 

(STEEL TILT CAB)

REMOVAL (Fig. 10)
1. Remove sm all retaining ring near end of 

transm ission  shaft, then slide the flat w asher and 
thrust washer from  end of shaft.

2. Remove the three sm all screw s which at
tach motor mounting bracket to motor. Move motor 
with attached linkage from  mounting bracket suf
ficiently to allow a ccess  to connecting link retain
ing rings.

3. Remove connecting link retaining rings, 
then rem ove link. Separate motor from  mounting 
bracket.

4. The transm ission  shaft can be removed 
only after the shaft housing is  separated from  
mounting bracket. Housing is  attached with two 
screw s, nuts, and w ashers.

INSTALLATION (Fig. 10)
1. If transm ission  shaft was separated from  

housing, locate sm all tension washer on shaft be
fore inserting shaft into housing.

2. Locate shaft and housing assem bly to mount
ing bracket and attach housing to bracket with two 
screw s, nuts, and w ashers.

3. Locate motor into mounting bracket, then 
install connecting link.

IMPORTANT: Make sure end of link marked 
"Crank End" is  connected to motor crank arm . 
Install link retaining rings.

4. Attach motor to mounting bracket with 
three screw s. Make sure motor ground strap is  
sandwiched between motor and bracket.

5. At outer end of wiper transm ission  shaft, 
install bronze thrust washer, flat stee l w asher, and 
the shaft retaining ring.

WIPER OPERATION

DESCRIPTION
The tw o-speed electr ic  windshield wiper a s 

sem bly incorporates a non-depressed type (blades 
park approximately two inches above windshield  
molding) motor and gear train. The rectangular, 
1 2 -vo lt, compound wound motor is  coupled to a 
train consisting of a helical drive gear at the end 
of the motor armature shaft, an interm ediate gear
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CAB AND BODY MOUNTINGS 1-12

Series Winding Shunt Winding Dajh Switch

i— s f -
24 OHM 
Resistor

„LV ■— f=Qn
-  Battery Armature Park Switch

LOW SPEED CIRCUITS 

Series Winding Shunt Winding Dash Switch

(Gray )

Battery

HIGH SPEED CIRCUITS

Park Switch

T-2558

Figure 7 2—High-Low Speed Circuits

and pinion assem bly, and an output gear and shaft 
assem bly. The crank arm  is  attached to the output 
gear shaft.

Two sw itches, a control sw itch on dash and a 
parking switch within wiper unit, control the start
ing and stopping of wiper. Parking switch contacts, 
located on a term inal board at bottom of drive unit 
are actually connected across the dash switch and 
act as a set of holding contacts when the dash 
switch is  turned off. This keeps the wiper circuit 
closed so wiper can keep operating until the blades 
reach their predeterm ined "PARK" position.

When the w ipers are turned on, current flows 
from  battery through the circuit breaker or fuse  
through the motor field  and armature to the dash 
switch and on to ground, starting the wiper.

NOTE: Refer to "Windshield W asher” later in 
this section for operation of w ashers.

TWO-SPEED OPERATION (F igs. 11 and 12)

Low Speed Operation
When the dash switch is  placed in "LOW" 

speed position, current from  the battery flows 
through the se r ie s  field  co il and divides; part p a ss
ing through the shunt field  coil to ground at the 
dash switch, the remaining part passing through 
the armature to ground at the dash switch.

High Speed Operation
Moving the dash switch to "HIGH" speed p o si

tion opens the shunt field  circuit to ground at dash 
sw itch and keeps the armature circuit closed to 
ground. The shunt field  current must then pass  
through a resisto r  located on the wiper term inal

NOTE: Term inals A re  Numbered 
For Purposes of Exp lanation

LO SPEED—As Shown 
HI SPEED—Disconnect Jum per W ire 

From Term inal No. 3 
O FF—Leave Jum per Connected to

Term inals 1 and 3 But Disconnect 
it From Ground

For Bench Testing 
Connect to 

Wiper Housing

Ammeter
T-030

Figure 13—Troubleshooting Wiper Motor Circuit

board, and then through the sam e lead that connects 
the armature circuit to ground through the dash 
switch.

Parking Circuit
When wiper is  turned off, circuit is  broken at 

the dash switch. However, current from  battery 
continues to flow through motor, through the park
ing sw itch contacts to ground. When wiper blades 
reach "PARK" position at the inboard end of wiper 
pattern, the parking switch contacts open, stopping 
the motor.

TROUBLESHOOTING WIPER MOTOR

R efer to figures 11, 12, and 13 when trouble
shooting tw o-speed wiper.

TYPICAL TROUBLE CONDITIONS
1. Wiper w ill not shut off.
2. Wiper inoperative.
3. Wiper has one speed (HIGH).
4. Wiper has one speed (LOW) and shuts off 

with dash switch in "HIGH" position.
5. B lades do not return to "PARK" position  

when wiper is  turned "OFF."
6 . Wiper speed normal in "LOW" speed p o si

tion but too fast in "HIGH" speed position.
7. Wiper operates interm ittently.

CHECKING INSTALLED WIPER

Wiper W ill Not Shut Off
1. D eterm ine if w iper operates in both "HIGH" 

and "LOW" speeds. "LOW" speed only, or "HIGH" 
speed only.

IMPORTANT: Wiper must operate in "LOW" 
speed during parking cycle.
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CAB AND BODY MOUNTINGS 1-13

Nut
Crank Arm 
Seal Cap 
Retaining Ring 
Washer
Gear Box Cover 
Output Gear and 

Shalt Assy. 
Intermediate Gear 
Wave Washer

10
11

12
13

Gear Box Housing 
Brush Plate A ssy, and 

Mounting Brackets 
Brushes 
Wave Washers

14 Flat W ashers
15 Armature
16 Thrust Plug

17 Frame and Field
18 End Plate
19 Tie Bolts

(Two Required)

T-3642

Figure 14—Wiper Motor and Gear Box Assembly (Typical)

2. D isconnect the wiring harness from  wiper 
motor and try operating wiper independently of the 
dash switch as shown in figure 13. If wiper oper
ates correctly  independently of the dash switch  
(shuts off correctly  with crank arm  in "PARK" 
position) refer to p ossib le  causes below:

a. If wiper operates in both speeds, lead be
tween wiper term inal No. 1 and dash switch is  
grounded, or the dash sw itch is  defective.

b. If wiper operates in "LOW" speed only, the 
lead between w iper term inal No. 3 and dash switch  
is  grounded, or the dash switch is  defective.

c . If wiper operates in "HIGH" speed only, the 
lead between w iper term inal and dash switch is  
open, or the dash switch is  defective.

3. If wiper s t i l l  fa ils  to operate correctly , 
rem ove it from  cab, then rem ove covering from  
over drive gears and check parking switch contacts 
which may be broken or stuck in closed  position; 
check for a grounded lead at No. 1 or 3 term inals 
(fig. 13), or for a grounded shunt field.

Wiper Inoperative
1. Check wiring harness connections at motor 

and at dash switch.
2. Check fuse (if used) or circuit breaker.
3. See if wiper motor ground strap is  secu re.
4. Check for loosely  mounted dash switch.
5. If wiper s t ill  fa ils  to operate, disconnect 

wiring from  motor, and check for 12  volts at motor 
No. 2 term inal (fig. 13). No voltage indicates de
fective wiring.

6 . With harness disconnected from  motor, try 
operating motor as shown in figure 13. If wiper 
fa ils  to operate, rem ove wiper transm ission  link
age and recheck wiper operation. If wiper operates, 
linkage is  at fault. If wiper does not operate, r e 
move unit from  veh icle for disassem bly.

Wiper Has On Speed -  Fast
Check for a defective dash switch or open lead  

between motor No. 3 term inal and dash switch.

Wiper Has On Speed (LOW) and Shuts Off 
With Dash Switch in "HIGH" Speed Position

R everse harness leads that connect to motor 
term inals N os. 1 and 3.

Blades Do Not Return to "PARK"
Position  When Wiper is  Turned Off

1. Check wiper motor ground connection to the
cab.

2. Remove wiper motor from  cab and check 
for dirty, bent or broken "PARK" sw itch contacts.

Wiper Speed Normal in "LOW"
But Too Fast in "HIGH"

Remove wiper motor from  cab and check for 
an open motor res is to r .

Intermittent Operation
Check for loose wiper ground connection and/ 

or loose  dash switch mounting.
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CAB AND BODY MOUNTINGS 1-14

WIPER MOTOR AND GEAR BOX 
DISASSEMBLY AND ASSEMBLY

DISASSEMBLY (Fig. 14)

Gear Box
1. Remove washer pump mounting screw s and 

lift  pump from  m otor.
2. Remove washer pump drive cam (fig. 18). 

Cam is  p ressed  on shaft but may be rem oved by 
carefully wedging two screw drivers between cam  
and plate.

Figure 16—End Play Wave Washer Installation

3. Lightly clamp crank arm  in a v ise  and r e 
move crank arm  retaining nut. Separate arm  from  
shaft.

NOTE: Failure to clamp crank arm  may re 
sult in stripping of drive gears when retaining nut 
is  rem oved.

4. Remove sea l cap, retaining ring, and end- 
play w ashers.

5. D rill out gear box cover attaching rivets  
and rem ove cover from  motor assem bly.

NOTE: N ecessary  parts for reassem bly  of 
gear box cover to motor is  contained in serv ice  
repair package.

6 . Rem ove output gear and shaft assem bly, 
then slid e  interm ediate gear and pinion assem bly  
off shaft. Note position of wave w ashers.

7. If n ecessary , rem ove term inal board and 
"PARK" switch by marking w ires and unsoldering  
at term inal lugs. D rill out term inal board attaching 
rivets and rem ove board.

Motor
1. Remove motor through bolts, tap motor 

fram e lightly, and separate motor assem bly from  
gear box housing.

2. Remove brush tension by placing brush  
spring in holder groove as shown in figure 15.

3. Slide arm ature and end plate from  motor 
fram e and fie ld . Note arrangement of wave wash
ers  (fig. 16) on gear end of arm ature shaft before  
rem oving to a ssu re  proper installation upon motor 
assem bly.

4. Pull end plate from  arm ature. Note thrust 
plug between tip of arm ature shaft and end plate.

INSPECTION
Check arm ature shaft, gears, and supporting 

bushings for w ear. Inspect commutator for ev i
dence of arcing or loo se  solder joints to arm ature 
windings. Check "PARK" contacts for dirt or ox i
dation. Inspect for worn brushes, weak springs, 
and binding in holders.

In general, inspect a ll parts for serviceability  
and replace as required. A ll parts can be replaced  
individually except motor fram e and fie ld  which is  
serv iced  as an assem bly. Service k its provide all 
n ecessary  attaching parts for installation of gear 
cover and term inal board.

ASSEMBLY (Fig. 14)

Motor
R eassem ble motor using rev erse  order of 

"Disassem bly" procedures.
NOTE: B e sure wave w ashers on arm ature 

shaft are installed  properly as shown in figure 16. 
Lightly lubricate arm ature shaft bushings with 
light machine o il. Be sure brushes are properly  
positioned in holders before arm ature commutator 
protrudes between brushes.
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CAB AND BODY MOUNTINGS 1-15

Figure 17—Washer Pump Attaching Screws

Gear Box
1. A ssem ble gear box in reverse  order of 

"Disassem bly" procedures.
NOTE: Lubricate gear teeth with D elco Cam 

and B all Bearing Lubricant or equivalent. Be sure  
cover is  located over dowel pins and that ground 
strap is  properly positioned before securing cover.

Seal cap (fig. 14) should be cleaned and r e 
packed with w ater-proof grease before reassem bly.

2. Install crank arm  on output shaft so that 
alignment marks line up with those on cover when 
wiper motor is  in "PARK" position (fig. 9). R e
place and tighten retaining nut after placing crank 
arm  in v ise .

3. Check operation by connecting assem bled  
motor to battery as shown in figure 13.

WINDSHIELD WASHER PUMP

GENERAL INFORMATION
The w asher pump used on the rectangular 

non-depressed park wiper m otors resem b les p re
vious m odels somewhat in physical appearance 
but it has been changed considerably internally. 
R efer to figure 17 for view of pump mounted on 
wiper motor assem bly. P ast model pumps used a 
bellow s system  for the pumping mechanism  w here
as the new design incorporates a piston enclosed  
in a p lastic  cylinder housing. The piston type pump

Figure 18—Separating Pump from Motor

provides higher p ressu res and increased  volume 
(fig. 2 0 ).

The basic principle of operation is  very s im 
ilar  to past model pumps of this type. The pumping 
m echanism  is  powered by a four-lobe cam which 
is  p ressed  on wiper motor output shaft. This cam  
rotates whenever the wiper motor is  running. P ro
gramming is  accom plished electr ica lly  and mech
anically through u se of a pump solenoid circuit 
and ratchet wheel arrangement.

OPERATION

S eries 70 Conv. Cab (Single Wiper Motor)
Pushing in on the w iper switch knob causes  

the washer to activate and also  causes w ipers to 
activate in "LOW" speed. If operator w ishes high 
speed wiper action he must manually switch to 
"HIGH" speed. At the end of washer cycle , washer  
w ill autom atically shut off; wiper must be shut off 
manually, regard less of high or low speed.

Steel T ilt Cab Models (Two Wiper Motors)
Pushing in switch knob of left-hand wiper 

sw itch causes washer to activate, and also  causes  
left-hand wiper to activate in "LOW" speed. If 
operator w ishes "HIGH" speed and/or right-hand 
wiper action a lso , he must manually control both. 
At the end of washer cycle, washer w ill automatic
ally  shut off; wiper(s) must be shut off manually 
regard less of speed (both le ft- and right-hand).
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CAB AND BODY MOUNTINGS 1-16

PUMP REMOVAL (F igs. 17 and 18)
1. D isconnect water hoses to washer pump 

making certain they are properly marked to a s 
sure correct installation.

2. Disconnect e lectr ic  wiring from washer 
term inals.

3. Remove washer pump attaching screw s, then 
lift pump off wiper motor.

PUMP INSTALLATION (F igs. 17 and 18)
1. P lace washer pump in position on wiper 

motor making sure lever  arm  pin properly engages 
four-lobe cam .

2. Secure pump to motor with two mounting 
screw s.

3. Reconnect e lectric  wiring.
4. Reconnect water h oses.

TROUBLESHOOTING WASHER PUMP 
(Refer to Fig. 19)

On-Vehicle Check
1. If washer pumps continuously when wiper is  

on, disconnect wiring from  washer pump.
a. If pump shuts off, trouble is  located in w ir

ing harness or dash switch.
b. If pump fa ils  to shut off in Step a, rem ove 

pump assem bly from  vehicle for further checking.
2. Check the following item s if pump is  in

operative:
a. R eservoir contains water solution.
b. H oses are not damaged and hose connec

tions are tight.

c . Screen at end of jar cover hose is  not plugged
d. E lectrica l connections to washer pump and 

dash sw itch are secure.
e. N ozzles are not plugged.
3. If all item s in Step 2 check out, start wiper 

motor only, then push washer button and listen  for 
"click" as washer solenoid pulls in. If no "click" 
is  heard, check for 12 volts at term inal No. 2 (fig. 
19). No voltage indicates defective w iring. If "click" 
is  heard, proceed to Step 5.

4. If correct voltage w as found in Step No. 3, 
connect a jumper w ire from  w asher term inal No. 
1 to ground (fig. 19) and operate w iper. If washer 
relay "click" is  heard and pump functions correct
ly, a defective dash switch or an open circu it be
tween washer pump and dash sw itch is  indicated - 
"No Click" indicates an open pump solenoid.

5. If relay "click" is  heard in Step 3, listen  
for the soft clicking as the pump ratchet wheel is  
rotated.

a. If soft clicking is  not heard, the pump m ech
anism  is  faulty and should be rem oved from  the 
wiper motor and checked.

b. If soft clicking is  heard but no pumping ac
tion occurs, replace the valve assem bly and re 
check pump.

Bench Check
1. Manually actuate the solenoid plunger and 

check for binding condition.
2. Check relay co il as follows: Connect 12- 

volt supply to washer term inals (fig. 19). O bserve 
if solenoid plunger pulls in. Failure of solenoid  
plunger to pull in indicates an open solenoid coil 
or poor solder connections.

3. If solenoid plunger pulls in correctly , man
ually actuate the cam follow er lower pin and ob
serve  if  pump piston and actuator plate operate 
free ly . Locate and correct cause if binding occurs.

4. Attach a hose to the large or intake pipe. 
You should be able to blow, but not draw, through 
intake pipe (fig. 2 0 ).

5. Attach a hose individually to each of the 
sm all exhaust p ipes. You should be able to draw, 
but not blow, through them. If any of the valves 
allow a ir  to p ass in both directions, the valve a s 
sem bly is  defective and must be replaced.
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CAB AND BODY MOUNTINGS 1-17

P)

I ,
m -i

\
8  NOTE: Ratchet paw l spring removed in above view

1 Coil T erm inals
2. Solenoid Plunger
3 Actuator P late Tang
4 Cam Follow er Upper Pin
5 Ratchet Pawl
6 Cam Follower Lower Pin

7 Ratchet Wheel
8 Valve A ssy . Mtg. Screw s
9 Valve A ssem bly

10 Ratchet Dog
11 Dog Retaining Screw

12 Solenoid Coil A ssem bly
13 P ivot Pin
14 P iston  Actuator P late
15 Ratchet W heel Spring
16 Ratchet Paw l Spring

Figure 21—Washer Pump Mechanism

PUMP DISASSEMBLY AND ASSEMBLY 
(Refer to F ig. 21)

1. Remove washer pump cover.
2. Remove ratchet dog retaining screw . Hold 

spring loaded solenoid plunger in position and 
carefully lift the solenoid assem bly and ratchet 
dog off the fram e of the pump.

3. Disconnect ratchet pawl spring. Remove 
ratchet pawl retaining ring and slide ratchet pawl 
off cam  follower shaft.

4. Move ratchet wheel spring out of shaft 
groove and slide ratchet wheel off shaft.

5. Pull pump housing away from  fram e until 
housing grooves clear fram e. Remove actuator

plate from  ratchet wheel and cam follow er shafts.
6 . Remove screw s that attach valve assem bly  

to pump housing. Separate valve assem bly from  
pump housing.

NOTE: O bserve direction of pipes before r e 
moving pipe assem bly from  pump housing.

7. To assem b le, rev erse  "Removal"procedure
NOTE: During reassem bly, be sure gasket b e

tween housing and valve plate is  properly position
ed in the housing and valve p late grooves. A lso, be 
sure trip le O -ring is  properly installed  between 
valve body and pipe assem bly. Hose connections 
on pipe assem bly should be pointed in sam e d irec
tion as original position.

AIR-OPERATED WINDSHIELD WIPERS 
(SERIES 90 CONVENTIONAL CAB)

Dual air-operated m otors are used on all 
S eries 90 conventional cab m odels. Figure 22 
illu strates dual wiper m otors with their respective  
linkage. The left wiper motor is  equipped with a 
speed control device (fig. 23) which can be adjusted 
to balance the wiper speed of m otors.

The system  air p ressu re  is  supplied through 
a protection valve which is  mounted at the brake 
system  foot application valve. This valve automat
ica lly  shuts off the air p ressu re to wiper system  
in the event brake system  p ressu re  drops below  
60 to 70 p si. Maintenance information on valve is  
covered in "AIR BRAKES" (SEC. 5B) of this manual.

P eriodic serv icing  is  not required other than 
making sure that all mounting parts are tight and 
that air lin es and line connections are leak-proof.

If inspection indicates a faulty wiper motor 
unit, the unit can be readily rem oved from  vehicle, 
disassem bled  and repaired. For repair information 
s e e  "Wiper Motor Repair" later in th is section.

SERVICING

MOTOR BALANCING SPEED ADJUSTMENT 
(Refer to F ig. 23)

The speed of either the right or left wiper 
motor can be regulated by adjusting the balancing 
valve which is  located at the left wiper motor. 
While making adjustment, v eh ic le 's  air pressure  
should be 85-100 p si. Make adjustment as follows:

1. Wet the windshield, then start w ipers in 
motion.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CAB AND BODY MOUNTINGS 1-18

tional dual motor system  is  retained with two 
sm all nut a ssem b lies. The left motor i s  connected 
to link with a spring clip and flat w asher. Remove 
wiper motor.

Installation
NOTE: Before installing motor, rem ove any 

old sealing compound from  around motor mounting 
surfaces, then apply bead of new compound to su r
fa ces . Install motor in the rev erse  sequence of the 
"Removal" procedure.

TRANSMISSION AND LINKAGE 
REPLACEMENT

NOTE: A ccess  to transm issions and linkage 
can be obtained from  under dash panel at left side  
and by rem oving ash tray panel at the right side. 
The linkage connection at the motor crank arm s is  
a ccessib le  after moving the motor outward from  
cowl, then reaching through the cowl opening.

1. Rem ove the wiper arm  from  transm ission  
shaft, then rem ove the specia l retaining nut, stee l 
washer and sea l washer from  transm ission  at 
front of cowl.

2. Remove the two c r o s s -r e c e s s  screw s which 
attach transm ission  unit to cowl bracket. Separate 
the wiper motor from  cowl for a ccess  to linkage 
connection at motor crank or separate connection 
from  rear side of cowl. Remove transm ission  and 
link. If d esired -th e  link can be separated from  
transm ission  shaft arm .

3. In the event motor was rem oved, make sure  
new sealing compound is  applied to motor mounting 
base before installing. A lso, u se a new sea l washer 
or one in good condition under the sp ecia l retaining 
nut at the transm ission  shaft, forward of cowl.

2. At left-w iper motor, front of cowl, loosen  
the lock nut at adjusting screw , then turn screw  
inward or outward to balance wiper speed. Both 
motors should operate at approximately the sam e  
speed. Tighten lock nut after making adjustment.

WIPER MOTOR REPLACEMENT

Removal
1. D isconnect lines at motor.
2. Remove the four motor mounting p la te-to - 

cowl bolts and nuts.
3. Move motor forward from  cowl, then through 

cowl opening, disconnect transm ission link from  
motor crank arm . The link attached to the stand
ard single-type motor and the right motor of op-

Figure 23—Speed Balancing Valve 
ISeries 90 Conventional Cab)
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CAB AND BODY MOUNTINGS 1-19

WIPER MOTOR TROUBLESHOOTING
A general inspection of wiper system  should 

precede any attempt to repair motor. Be sure to 
check air line for plugged fittings, kinked tubing 
or leaks. Make sure that all connections are tight.

TROUBLESHOOTING AND REPAIR

MOTOR REPAIR
Key numbers in text refer to figure 24.
For a ll internal repairs it is  necessary  to r e 

move head assem bly Views A and C, figure 24. If 
necessary  to take motor apart, all parts should be 
carefully checked for wear and lubricated before  
assem bly. Worn parts should be replaced.

Valve Head Replacement
1. Remove s ix  valve head attaching screw s  

and turn shaft so that gear rack assem bly, View B, 
figure 24, is  brought back as near as possib le to 
the head.

2. Lift head and unhook valve stop unit a ssem 
bly, View B.

3. To replace head, move gear rack assem bly  
View B, figure 24, as near to the opening as p os
sib le .

4. R aise valve stop unit and hook under pin 
View C, figure 24, m iking sure that a ir passage in 
head is  directly opposite air tube in cylinder.

5. Move rack assem bly slightly away from  
end to provide clearance for assem bling head.

NOTE: U se new gasket when replacing head.

6 . P lace  a sm all amount of grease  on a ll mov
ing parts and head. Replace head by reversing  
preceding rem oval procedures.

P iston Packings Replacement
1. Remove head as outlined previously.
2. Remove top cover, View A, figure 24, by 

rem oving four attaching screw s.

NOTE: A quick method to check for leaks is  to 
disconnect the line , stop up one end and blow smoke 
through the other; this w ill reveal the point of leak
age, if  any.

If air line is  satisfactory, turn on wiper reg
ulating valve to diagnose motor trouble as follows:

IMPORTANT: Be sure cover position is  mark
ed so that it can be repositioned exactly when a s 
sem bling.

3. Remove plate and bushing, then rem ove 
shaft and gear.

4. Gear rack can now be withdrawn from  cyl
inder.

5. D ism antle assem bly, replacing damaged or 
worn packings or other parts.

6 . Clean all parts thoroughly, lubricating pack
ings and cylinder wall with a specia l formula grease  
designed for th is purpose.

7. A ssem ble parts making sure they are placed  
in their relative positions as shown in View B, 
figure 24.

IMPORTANT: A shim must be used 
to slip the gear rack assembly into the 
cylinder as follows:

a. Wrap entire rack in steel shim as 
shown in View D, figure 24.

b. Insert rack and shim into cylinder 
far enough to pass opposite end of opening 
(View D, fig. 24). Hold shlrn and push rack 
down as far as it will gb. Hold rack at 
this point with screwdriver and withdraw 
shim.

c. Lubricate end of cylinder before 
replacing head.

Shaft Replacement
1. Remove valve head assem bly as described  

previously.

CONDITION PROBABLE CAUSE

a. Wiper works slowly or uneven.

b. Wiper runs slowly and without power.

c. Wiper runs with jerks.

d. Wiper works only in one direction.

e. Wiper w ill not run.

Shaft bind. Make sure that shaft is  free  
and does not bind in the hole.

Packing leak s. Defective valve.

Bent valve stop unit.

Broken valve stop unit. V alves are bent 
or sticky.

Air line plugged. Valve defective or 
broken. Gear sector  broken.

Wiper valve or piston gummed up due to 
foreign deposits, due to dirty air line.
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CAB AND BODY MOUNTINGS 1-20

GEAR SEGMENT 
5 0 ° - 9 0 '

STOP SCREW, 
LOCK NUT

TOP COVER

VIEW A

SCREWS (6)

HEAD ASSEMBLY 

TAPERED SHAFT

F E LT
WASHER

RETAINING
WASHER

SCREW WITH 
LOCKWASHER

PISTON
PACKING

GEAR ASSEM.

VALVE STOP 
UNIT ASSEM.

GEAR RACK PISTON HEAD

VIEW B PISTON ASSEMBLY

VIEW C

FPDP
VALVE HEAD

VIEW D

SHIM

GEAR RACK 
ASSEMBLY

T-4263

Figure 24—Air-Operated Wiper Motor (Series 90 Conventional Cab)
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CAB AND BODY MOUNTINGS 1-21

2. Follow Steps 1 through 3 under "Piston 
Packings Replacement" mentioned previously.

3. Move rack to center of cylinder and place  
a little  grease in the teeth of the gear rack.

4. Install shaft and gear assem bly (View A), 
making sure that the teeth match in the rack. (The 
la st tooth in sector should mesh with the la st tooth 
of rack at either end.)

5. A ssem ble top cover, making sure it is  m  
the sam e position as when removed. Tighten screw s  
securely .

Valve Stop Unit A ssem bly Replacement
1. Remove valve head assem bly as outlined 

previously.
2. Move gear rack assem bly as c lo se  to open

ing as possib le .
3. Remove screw  from  end of piston assem bly  

View B.
4. Replace valve stop unit assem bly and tighten 

screw  securely .

Broken Gear Segment Replacement
Remove top plate, shaft, and gear assem bly  

as outlined under "Piston Packings Replacement" 
and replace as outlined previously under "Shaft 
Replacem ent.”

Stop Screw s' Adjustment
IMPORTANT: The following instructions must 

be carefully followed, otherw ise screw s w ill be 
im properly set:

1. Turn wiper on and allow to operate at slow 
est possib le  speed.

2. Remove top cap by prying up with screw 
driver, forcing out rivets.

3. Loosen lock nut, View A, figure 24, and run 
down stop screw , View A, figure 24, until wiper is  
stopped by screw .

4. Back out screw  just enough to perm it wiper 
to operate. With stop screw  in th is position, run 
down and tighten lock nut.

5. Repeat the previous operations on the r e 
maining stop screw .

AIR-OPERATED WINDSHIELD WIPERS 

(SERIES 90 ALUM. TILT CAB)

GENERAL INFORMATION

Two air-operated piston-type m otors (fig. 25) 
are mounted inside cab beneath dash panel and are  
readily a ccessib le  for serv ice . Both motors receive  
air p ressu re  through a single air control valve (fig. 
30) that is  located on center console below heater 
control panel.

Windshield w ipers are designed to require no 
sp ecia l maintenance and should remain undisturbed 
unless motors fa il to function. Before removing  
m otors, check control valve, tubing, and connec
tions for plugging or leakage. Make sure that ade
quate air p ressu re is  delivered to m otors.

W IPER  ARM  AD JUSTM EN T (F ig. 26)
Operation of windshield w ipers can be observ

ed without wetting windshield g lass by inserting a 
IX" x  1 /1 6 ” cotter pin or nail into hole at base of 
each wiper arm , adjacent to hinge area, after pull
ing arm s forward slightly . This w ill prevent blades 
from  contacting dry windshield when w ipers are 
operated.

To adjust wiper blades to provide maximum  
visib ility , turn on w ipers and observe sweep of 
arm s. Park wipers and m easure perpendicular 
distance from  horizontal windshield weatherstrip  
to outer tip of wiper blade. D im ension should m ea
sure four inches. If arm  adjustment is  required, 
proceed as follows:

1. While holding arm  to prevent damage to 
linkage, rem ove crown nut (and washer if used)

which retains wiper arm  to serrated  pivot shaft.
2. Using a hex-wrench, loosen bolt which 

clam ps arm  head to pivot shaft.
3. With wiper motor in "PARK” position, r e 

move and reposition wiper arm on pivot shaft so  
that dimension from  outer tip of wiper blade to 
horizontal windshield weatherstrip is  four inches.

4. Install crown nut (and flat washer) on pivot 
shaft. Hold wiper arm  and tighten crown nut to 20-
25 foot-pounds torque.

5. Tighten hex-head clamp bolt firm ly.
6 . Operate w ipers on wetted windshield and 

observe blade sw eep. Park blades and recheck  
dim ension from  tip of blade to weatherstrip insert.

IMPORTANT: DO NOT attempt to manually 
move parked wiper arm s as damage to linkage or 
motor may occur.

WIPER MOTOR AND LINKAGE 
REPLACEMENT

MOTOR REPLACEMENT (Fig. 25)
1. Exhaust p ressu re from  air supply system  

and then disconnect air supply lin es at wiper motor 
in let ports.

2. D isconnect retainer clip attaching motor 
driver arm to wiper pivot assem bly link.

3. Remove four attaching bolts securing motor 
bracket to front body inner panel. Remove motor 
and bracket assem bly from  under dash.

4. R everse rem oval procedure to insta ll.
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CAB AND BODY MOUNTINGS 1-22

FLUID LINE AIR LINE AIR LINE T-6179

Figure 25—Air-Operated Wiper and Washer Lines (Typical)

Figure 26—Wiper Arm Installation

LINKAGE REPLACEMENT (Fig. 26)
1. Remove air motor and bracket assem bly  

as described previously.
2. Remove wiper arm  from  serrated  pivot 

shaft as described previously.
3. From front of cab, rem ove two c r o ss 

recessed  screw s that attach pivot housing to cab 
body. Remove outer pivot housing cover from  cab.

4. From inside cab, rem ove pivot housing 
from  beneath dash.

5. R everse rem oval procedure to install. Be 
sure to apply a sm all amount of high tem perature 
zinc-oxide lubricant to pivot shafts and linkage 
connections. A lso apply sealing compound between 
front face of pivot and inner body panel before in
stalling. Firm ly tighten two screw s that attach 
outer pivot housing to front of cab.

WIPER MOTOR OVERHAUL

A repair kit for windshield wiper motor (fig. 
27) is  available through an authorized Chevrolet 
Warehouse. Repair kit includes a ll parts n eces
sary to properly serv ice  air motor.

SEPARATION OF MAJOR SUB-ASSEMBLIES
1. Remove retainer which attaches link to 

motor shaft assem bly.
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CAB AND BODY MOUNTINGS 1-23

1
2
3
4
5
6
7
8 
9

10
11

W  t f
27 26 25 i

24 32

L.H. Body 
Screw  
Washer 
O -ring
O -ring Adapter 
Transm ission  Shaft 
Retaining Clip 
T ransm ission  Gear 
Front Bearing  
Piston Rack 
R.H. Body

12 R everser Stop
13 R everser Tee
14 Rear Bearing
15 Shim (When Req'd.
16 R everser Rod
17 R everser Stop
18 Thrust Block
19 O -ring
20 Spacer
21 Nut
22 Valve Pin

23 Prim ary Rod A ssem bly
24 Gasket
25 D isc

• not shown) 26 End Plate
27 Screw
28 Secondary Rod Assem bly
29 Adapter
30 Screw
31 Plug
32 Valve Body
33 P iston Body Screws

Fig. 27—Windshield Wiper Motor Components (Series 90 Alum. Tilt Cab)

2. Remove nut and spacer which attach motor 
transm iswion shaft into wiper motor. Pull shaft 
assem bly from  motor assem bly.

3. Remove four bolts which attach mounting 
bracket assem bly to motor. Remove bracket.

4. Remove four screw s which attach wiper 
control valve body to m otorpistonbody assem b lies. 
Rem ove valve body and body O -rings. Figure 28 
shows body separated.

5. P lace right half of piston body (half with 
threaded screw  holes) in v ise  so that attaching 
screw s are  up.

IMPORTANT: Tighten v ise  only enough to hold 
body.

6 . Remove screw s which retain piston bodies.
7. Slowly lift off upper piston body.
8 . Note position of alignment m arks on gear 

and piston rack (fig. 29). Mark on gear is  on rear 
side of gear tooth. Mark on rack is  cast in rack  
at center lin e. Remove gear assem bly, noting 
locations of thick and thin bearings.

9. Remove thrust block.
10. Note position of valve rev erser  tee  in 

body slo t, and rem ove the piston assem bly.
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CAB AND BODY MOUNTINGS 1-24

Assembly T-6173

Figure 28—Wiper Motor Valve Body Removed

BUILD-UP OF MAJOR SUB-ASSEMBLIES
1. Apply clean wiper motor grease to all 

moving or sliding parts.
2. With right piston body assem bly placed in 

v ise , install piston assem bly into piston body.
3. Install thrust block. Make sure pin notch 

is  properly positioned to align with body attaching 
screw  later.

4. A ssem ble bearings with shim  w ashers (if 
needed) on gear and sleev e  assem bly. U se shim  
w ashers with bearings when endplay exceeds 0 .0 1 0 ".

NOTE: Install gear and bearings into body. 
Make sure alignment- marks on gear and rack are  
aligned (fig. 29).

5. Install left piston body assem bly over 
piston assem bly. Attach the bodies together with 
screw s. Tighten screw s firm ly.

6 . Referring to figure 28, place O -rings on 
b o sses  of valve body as shown. Carefully place  
valve body to motor piston bodies, then install 
valve body attaching screw s. Tighten screw s firm ly.

7. Attach mounting bracket to motor with four 
bolts and lock w ashers.

8 . Install motor transm ission shaft assem bly  
to motor, making sure shaft link is  positioned to 
align with upper wiper arm  shaft lever. Install 
spacer and nut.

9. Install shaft lever link in transm ission  
shaft and secure with retaining clip.

WIPER MOTOR VALVE DISASSEMBLY 
AND ASSEMBLY

1. Remove screw s, then rem ove parking end 
plates and gaskets from  valve body. Remove d iscs  
from  end p lates.

Figure 29-Gear-to-Piston Rack Timing Marks

2. Unscrew valve pin projecting from  valve  
body side.

3. Push out prim ary rod and secondary rod 
from  valve body.

4. Remove rubber O -rings from  rods.
5. Clean the valve body, end p lates, mounting 

screw s and rods with solvent and wipe rubber O- 
rings with clean cloth. Examine all parts for wear 
and defects. Replace a ll worn and defective parts.

6 . Apply wiper motor grease to valve rods 
and rubber O -rings.

7. Install rubber O -rings on rods, then push 
rods into valve body.

NOTE: Make sure tapped hole in prim ary rod 
is  in position to align with valve pin.

8 . Thread valve pin into prim ary rod.
9. Make sure rubber d iscs  are  installed  in 

end p la tes. Install end plates to valve body.

WIPER MOTOR PISTON DISASSEMBLY 
AND ASSEMBLY

1. Remove the rubber O -rings from  O -ring  
adapters.

2. Remove screw  at each end of piston a s 
sem bly, then lift off O -ring adapters.

3. Note assem bled position of rev erser  tee  
and reverser  stops, then d isassem ble components.

4. Clean all parts thoroughly, then examine 
for wear and abrasion. Replace parts if  required. 
G rease rubber O -rings and gear rack liberally .

5. Referring to figure 27, assem ble tee, and 
reverser  stops on reverser  rod as shown. Position  
reverser  rod on piston rack, then locate right and 
left O -ring adapters to piston rack and secure with 
screw s. Tighten screw s firm ly. Install O -rings on 
adapters.
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CAB AND BODY MOUNTINGS 1-25

WIPER MOTOR AIR 
CONTROL VALVE

Wiper motor air control valve can be removed 
from  console for cleaning or repair as n ecessary . 
Repair parts are available through an authorized 
Chevrolet Warehouse.

REMOVAL
1. Exhaust p ressu re  from  air supply system .

2. Disconnect battery or disengage m aster  
circuit breaker on console control panel. A white 
ring around base of button is  v isib le when m aster  
circuit breaker button is  pulled out. This must be 
done to prevent danger of shorting electr ica l c ir 
cuits as air control valve is  removed.

3. Remove access  panel over console.

4. Remove knob, attaching nut, and washer 
from  control valve shaft.

5. Inside console, observe position of air lines  
to control valve. Identify each line with different 
colored tape to a ssu re  correct installation to valve 
later. Remove air lines from  valve and then care
fully rem ove valve from beneath console.

DISASSEMBLY
NOTE: Key numbers in text refer to figure 30.
1. Scribe a mark from  control body (1) to 

control cover (9) to assu re  correct position to each 
other upon reassem bly.

2. Remove s ix  screw s (10) which attach con
trol cover (9) to control body (1). Cover to body 
should separate due to com pressed internal spring 
(5).

3. Separate body O -ring (2), slide valve (3), 
slid e  valve plate (4), and spring (5).

4. Pull shaft and lever  assem bly (6) from  
control cover (9). Remove O -ring (8) and retainer  
clip (7) from shaft and lever assem bly (6).

IN SPEC TIO N  AND ASSEM BLY
Clean all parts in alcohol and dry with com 

p ressed  air. Inspect a ll parts for damage, esp ec
ia lly  for deterioration of rubber components, and 
replace as required. If body, cover, or shaft ap
pears bent or m isaligned, entire valve assem bly  
should be replaced.

To assem ble, follow reverse  order of removal 
procedure. B e sure to apply wiper motor lubricant 
to a ll moving parts, especia lly  valve surfaces and 
rubber O -rings.

INSTALLATION
Install assem bled valve into console and con-

1 Control Body
2 Control Body O -ring
3 Slide Valve
4 Slide Valve Plate
5 Spring
6 Shaft and L ever A ssy .
7 Shaft R etainer Clip
8 Shaft O -ring
9 Control Cover

Cover Screw  
Lock Washer

12 Nut T-6178

Figure 30—Wiper Air Control Valve Components

nect flexib le air line to valve body. Refer to pro
cedure later in this section for procedure of in 
stalling air lin es. Build up system  air pressure  
and check operation of w ipers.

WIPER MOTOR AIR LINES

No specific  serv ice  is  required for wiper 
motor air lines (fig. 25) other than brief inspections 
to assure air line connections are leak -free and 
flexible lines are not kinked or punctured.

If any trouble sym ptom s, such as slow  wiper 
operation, indicates a restr icted  or clogged air 
line, disconnect the suspected tube at both ends 
and blow through it to make sure the passage is  
clear. Inspect tubing for partial restriction  such 
as would be caused by kinks.

To check for air leaks, coat tubing connections 
with soap suds. No leakage is  p erm issib le . Leakage 
is  som etim es corrected by tightening the connec
tion. If this fa ils  to correct leakage, new fittings 
or flexib le hose must be installed.

To install new flexib le lines to connections or 
junctions, in sert flexible tube into fitting until it 
bottoms on shoulder inside fitting body. Tighten 
tube nut until ferrule grips tube so that it does not 
rotate or pull out easily . Continue to tighten tube 
nut one full turn.

NOTE: Service information pertaining to air 
lines from  air junction fitting to main air supply 
is  covered in "AIR BRAKES" (SEC. 5B) of this 
manual.
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FOOT-OPERATED WINDSHIELD WASHERS

On S eries 90 conventional cab and S eries  
90 tilt cab a foot-operated windshield washer 
pump is  used. On conventional cab models the 
washer pump is  operated by applying foot directly  
to washer pump located on the cab forward panel 
at the left of the steering column. On tilt cab 
m odels the washer pump is  operated by stepping 
down on the pump bulb located on cab floor in front 
of steering column. The amount of force applied to 
either type of washer w ill determine the height of 
fluid projection on g la ss .

To alter the direction of liquid flow to either  
windshield, perform  the following:

Conventional Cab Models -  Insert a sm all 
round m etal instrument into nozzle, then gently 
move the nozzle tip to new position.

Tilt Cab Models - U se the proper s iz e  wrench 
on hexagonal housing for horizontal directional 
adjustment. If vertical adjustment is  necessary , 
in sert a screw driver in slot provided in nozzle, 
then gently move nozzle tip to desired position.

The washer fluid supply reservo ir  is  mounted 
inside of cab near left kick panel on conventional 
cab m odels. On tilt cab m odels the washer r e se r 
voir is  mounted inside the cab under the dash, in 
front of p assen ger's seat. The reservo ir  must be 
rem oved from  its  bracket and taken from  under 
dash in order to add fluid.

IMPORTANT: Keep reservo ir  full and add 
correct amount of washer solvent to prevent freez 
ing. Operate washer pump several strokes to be 
sure solvent is  in lin es . U se GM OPTIKLEEN as  
directed.

MAINTENANCE
If w ashers fa il to operate properly, check  

spray nozzles, reservoir  fluid strainer, lin es, 
washer valve and foot pump for restriction s. 
W asher components should be flushed with water. 
If n ecessary , replace foot pump or washer valve 
if either becom es inoperative.

LAP BELT MAINTENANCE

Keep belts clean and dry. Clean periodically  
with a mild soap solution and lukewarm water. 
Keep sharp edges and damaging objects away from  
b elts . Periodically  inspect belts, buckles, retrac
to rs , and anchors for damage that could m aterially  
le sse n  the effectiveness of the belt installation and 
repair or replace the questionable parts. Do not 
bleach or dye belts as th is may cause severe  lo ss  
of strength.

If necessary, to replace belts or related at
taching parts be sure to tighten lap belt anchor

bolts to 55-65 foot-pounds torque.
NOTE The lap belt fasteners are  important 

attaching parts in that they could affect the per
form ance of vital components and sy stem s, and/or  
could result in major repair expense. They must 
be replaced with one of the sam e part number or 
with an equivalent part if replacem ent becom es 
n ecessary . Do not use a replacem ent part of le s se r  
quality or substitute design. Torque values must 
be used as specified  above to a ssu re  proper re 
tention of this part.
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CONVENTIONAL MODEL CAB

Contents of this section  are listed  in index below:

Subject Page No.
Cab D escription .................................................................................................. 1-27
Cab Mountings ...................................................................................................... 1-28
Seats ......................................................................................................................... 1-28
Doors ........................................................................................................................  1-29
Cab Replacement ..................................................................................................  1-40
Heating and V e n t ila t io n ....................................................................................... 1-41

NOTE: Maintenance information on painting, windshield g la ss , and wind
shield w ipers which is  common to all types of cabs is  explained at beginning 
of th is group in "GENERAL MAINTENANCE" section.

Information on sheet m etal components is  covered in SHEET METAL 
AND FIBERGLASS (SEC. 11) in this manual.

CAB DESCRIPTION

The basic conventional cab is  of all steel 
welded construction (fig. 1). Cab side construction  
co n sists  of a one-p iece body door opening fram e 
which a ssu res m ore positive sealing around the 
door when closed .

The one-p iece roof panel has longitudinal 
ribbing to stiffen and reinforce the roof.

The floor panel, also of one-p iece construction  
elim inates joints, pockets and seam s which norm 
ally act as m oisture traps.

In m ost c a se s , all paneling p ieces are lap- 
jointed and welded for maximum in sealing and 
structural strength.

Doors are of double-wall construction. Lower 
inner panel of door has a cut-out allowing access  
to door control m echanism  for adjustment and 
parts replacem ent. Horizontal s lo ts  in door hinge 
assem bly provides for adjustment of door in cab 
opening.

Door vent window is  of friction-type with p o si
tive theft-resistant latch.

The windshield used on all conventional cab 
models covered in th is manual is  of the one-piece  
type.

Figure 1—Cob Welded Construction Figure 2—Cab Front Mounting
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Figure 3—Cab Rear Mountings

te r  of cowl. Opening and closing of intake is con
tro lled  by push-pull lever at top of dash panel.

Outside a ir for the heating system  enters 
through a separate  louvered opening at right side 
of cowl.

CAB MOUNTINGS

Four point type cab mountings a re  used on 
these vehicles.

Figure 4-Full-Width Seat Back Adjustment

The front mount consists of an upper and 
lower cushion assem bly as shown in figure 2.

Cab re a r  mounts a re  of the sem i-sh ea r type 
and a re  serv iced  only as an assem bly. The sem i
shear type re a r  mounts a re  bolted to the cab sill 
and the fram e side ra il  as shown in figure 3.

At regu lar in terva ls, all cab mountings should 
be checked for loose attaching p a r ts  and for d e te r
iorated  or collapsed rubber cushions.

Any one cab mounting can be readily  replaced 
after removing the weight of cab at that p articu lar 
mounting.

IMPORTANT
Raise cab only to height necessary  

to replace mounting components. If 
cab is  ra ised  too high, damage to ve
hicle operating controls, wiring and 
lines may occur.

SEATS

CLEANING SEATS AND UPHOLSTERY
C are of the soft tr im  m ateria l is  a relatively 

sim ple but im portant m atter. Accumulation of d irt 
and grim e on the surface eventually tu rns into a 
hard, g ritty  substance which actually cuts into the 
surface of the m ateria l.
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Vinyl Coated Cloth
To clean the sea ts , use lukewarm, not hot or 

cold w ater, and any mild soap, such as castile . 
Work up thin suds on a piece of cheesecloth and 
rub upholstery brisk ly . Remove suds with a damp 
cheesecloth, using no soap, and finish by rubbing 
with a dry cloth. Do not use furniture polishes, 
oils, varnishes or ammonia.

Woven Nylon Fabric
Soap and w ater, reg ard less  of the basic type 

of soap, is  not recom m ended for cleaning nylon 
fabrics of the type used on these vehicles.

1. Carefully brush  all loose p artic le s  of d irt 
and soil.

2. Im m erse sm all cloth in volatile type clean
ing solution, wring out thoroughly, open cloth and 
allow medium evaporation.

Do not use too much cleaning fluid; some in
te rio r trim  assem blies a re  padded with rubber, 
and volatile c leaners a re  generally solvents for 
rubber. The application of too much cleaner may 
destroy these rubber pads or cause the rubber i t 
self to penetrate the upholstery fabric and soil it.

3. Place cloth on soiled spot, do not rub, apply 
slight tapping p re ssu re , several tim es. This will 
pick up partic les which a re  too embedded to be r e 
moved in the brushing operation. This operation 
should be repeated several tim es - in each instance 
using a clean a rea  of cloth.

4. Im m erse a new cloth in cleaner, wring out 
thoroughly, open and allow to evaporate until b a re 
ly damp. Apply increased  p re ssu re  and rub soiled 
a rea  in a backward and forw ard motion. The clean
ing cloth should be rev ersed  several tim es in this 
operation.

5. Im m erse th ird  cloth, wring out, allow evap

oration and apply to both the soiled and the a rea  
surrounding sam e, using a light, b risk  motion.

6. Repeat brushing operation.
7. If a cleaning ring should form , the en tire  

a rea  of the assem bly which is  being cleaned should 
be thoroughly brushed and gone over lightly with 
the solvent.

SEAT ADJUSTMENT 
(FULL-WIDTH TYPE)

If right-hand and left-hand sea t ad justers do 
not re lease  sim ultaneously, lengthen o r shorten 
adjuster lock rod underneath the seat assem bly.

A stud adjustm ent nut and wing nut at ends of 
seat-back  fram e (fig. 4) provide a m eans of chang
ing tilt of sea t- back. To change tilt  of seat-back, 
loosen each wing nut and turn  adjustm ent nuts 
above seat-back  fram e brackets an equal amount 
to ra ise  o r lower seat-back . Tighten wing nuts to 
secure desired  position.

SEAT TRACK REPLACEMENT

NOTE: The sea t track  assem blies a re  m ore 
readily  replaced after seat assem bly is  removed 
from  cab.

1. Remove four screw s which attach each 
track  assem bly to sea t cushion. Lift seat assem bly 
from  cab.

2. If only one track  assem bly is  to be rem ov
ed, disconnect lock rod between track s, then r e 
move four bolts which attach each track  to cab 
floor panel. Remove track  assem bly.

3. R everse the above procedure to install 
track  assem bly.

DOORS

DOOR REPLACEMENT

Component sub-assem blies of cab doors, such 
as window regulator, door lock, rem ote control, 
and vent window can be replaced without necessity  
of removing door from  cab. Doors can be replaced 
without p rio r removal of above components.

Replacement of door g lass is  explained la te r 
in th is  section.

Instructions for replacing door assem bly are  
as follows:

REMOVAL (Refer to Fig. 5)
1. Using sm all punch, drive spring pin up 

from  door check strap  at cab bracket.
2. With aid of an assis tan t to support weight 

of door, remove three cap screw s which attach

each hinge strap  to door. Remove door and hinge 
shim s (if used).

INSTALLATION (Refer to Fig. 5)
1. Position door to hinge s trap s  and install 

attaching cap screw s loosely. Insert shim s (if 
used) between hinge and door. Note direction of 
slo ts in upper and lower hinge shim s in i llu s tra 
tion.

2. Adjust door-to-cab  opening as explained 
la te r  under "Door Adjustm ents.”

3. Connect door check strap  to cab p illa r 
bracket by driving spring pin down from  the top.

NOTE: It is  not recommended that the access 
panel be removed from  door inner panel for the 
purpose of storing heavy tools in door com part
ment.
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Figure 5—Cab Door Hinges and 
Check Link Installed

DOOR ADJUSTMENTS

Doors can be adjusted for alignment or c le a r
ance in the cab door opening (fig. 6), and for proper 
latching. Door alignment adjustm ents a re  made at 
the s tr ik e r bolt, and at door hinges. Rubber seal 
around door should be lubricated with silicone

Figure 6—Door Clearances

Figure 7—Door Striker Bolt and Washers

lubricant and door vent window should be open be
fore opening and closing door while making door 
adjustm ent. If door has been replaced, adjustm ents 
should be made in sequence described in the fol
lowing paragraphs:

Before adjusting hinges, always rem ove the 
s tr ik e r  bolt from  the cab p illa r.

NOTE: Horizontal slotted cap screw  holes in 
door half of hinge provide the "in" and "oat" ad
justm ent of door. See figure 5.

The fore and aft adjustm ent of door is  p ro 
vided by the rem oval o r installation of shim s in
se rted  between door and hinge strap  (fig. 5).

The door, when properly  located in door open
ing, will have equal clearance around itsp e rim e te r .

TO POSITION DOOR FORE AND AFT
At only one hinge at a tim e, loosen th ree cap- 

screw s which attach hinge strap  to door. Add shim 
to increase  clearance at door leading edge or r e 
move shim  (if used) to decrease clearance.

Repeat adjustm ent at other hinge if necessary . 
NOTE: A condition may ex ist where the rem oval 
or installation of shim  at only one of the hinges 
may be necessary .

Door should have equal clearances at both 
front and re a r .  After making adjustm ent, tighten 
hinge screw s firm ly. Install s tr ik e r  bolt as d irec 
ted la te r .

TO POSITION DOOR "IN" OR 
"OUT" OF CAB OPENING

Loosen th ree  cap screw s which attach each 
hinge s trap  to door. Reposition door on hinge s trap s  
so that door outer surface is  flush with cowl s u r
face.

Perform  clearance adjustm ent at re a r  of door 
as d irected  la te r  under "Door S trik e r."  See "Door 
R ear Edge "In" or "Out" Adjustm ent.”
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Figure 8—Sight Checking Striker Bolt Alignment

DOOR STRIKER

The door s tr ik e r  consists of a special bolt 
and washer assem bly which is  threaded into a 
tapped, floating cage plate located behind the cab 
lock p illa r as shown in figure 7. The door is s e 
cured in closed position when the lock cam  in door 
engages and snaps-over the s tr ik e r bolt. S triker 
bolt can be replaced or adjusted as d irected  under 
applicable headings.

NOTE

Periodically check tightness of s tr ik e r  bolt.

Figure 9—Relocating Striker Bolt

STRIKER BOLT REPLACEMENT

Removal (Refer to Fig. 7)
1. Mark position of s tr ik e r  bolt spacer or 

washer on door p illa r using pencil or crayon.
2. In se rt a 5/16-inch hex wrench into head of 

s tr ik e r bolt, then turn  bolt counterclockwise from  
plate in cab p illa r.

Installation (Refer to Fig. 7)
1. To install, rev e rse  the "Removal" proced

ure .

I
APPLY PAINT OR GREASE 
TO EDGE OF LOCK CAM

; SCRIBE HORIZONTAL 
LINE THROUGH 

CENTER OF LOCK “V" STRIKER. BOLT MARK 
IN PAINT OR GREASE 

If

Figure 10—Striker Bolt Alignment Points
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Figure 11 —Installing Rubber Bumper in Door

NOTE: Make su re the thin plastic w asher is 
positioned against the painted door opening p illa r 
and center the bolt w asher within m arks on p illa r.

2. If door has been removed and then installed 
or aligned in opening, the door should not be closed 
completely until a visual check is  made to d e te r
mine if lock cam in door will engage the s trik e r 
bolt co rrec tly . Center of s tr ik e r bolt should be in 
d irec t alignment with "V" slot in door. See figure
8. If necessary , reposition s tr ik e r bolt as d irec 
ted below under "S triker Bolt Adjustment."

STRIKER BOLT ADJUSTMENT

IMPORTANT: This adjustm ent should be check
ed and if necessary  adjusted after door is aligned 
properly in cab opening.

Figure 12—Door Check Installed

Figure 13—Door Weatherstrip Installed

NOTE: S triker bolt on cab p illa r is adjustable 
vertically  and transverse ly  as shown in figure 9 
after loosening thebo ltw itha5 /16-inchhexw rench . 
The bolt fore and aft adjustm ent is obtained by use 
of shim  spacers  located between the bolt washer 
and the cab p illa r. F igure 7 illu stra te s  location 
of bolt, w ashers and spacer.

S triker Bolt Fore and Aft Adjustment
1. To check s tr ik e r bolt for p roper fore and 

aft adjustm ent, sm ear g rease  or paint to contact 
side of bolt as shown in right view of figure 10.

2. Slowly close door until lock cam  of door 
just contacts the side of s tr ik e r  bolt and makes an 
im pression in the g rease  or paint.

3. M easure distance between head of bolt and 
the cam  im pression in g rease . D istance should 
m easure 1 /8-inch as shown in right view of figure
10. This dimension is  necessary  to assu re  that the 
head of s tr ik e r  bolt will ride at cen ter of nylon 
shoe which is  located just in back of the lock cam.

To obtain this dimension, rem ove the s tr ik e r 
bolt and install or remove shim  sp acers . Spacers 
a re  available in two th icknesses; 5/64-inch and 
5/32-inch. Make su re the thin plastic w asher is 
located next to cab p illa r.

After obtaining p roper fore and aft adjustment, 
tighten bolt snug only at this tim e and then proceed 
with the "S triker Bolt Height Adjustm ent."
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Striker Bolt Height Adjustment
This adjustm ent is im portant to assu re  that 

the right proportion of door's  weight will re s t  on 
s tr ik e r  bolt when door is  closed. If bolt is  posi
tioned too high on p illa r, rapid wear will occur to 
the lock cam; if too low, an ex tra load will be 
placed on door hinges as well as pull door down
w ard and out of alignment. Tighten s tr ik e r  bolt.

Generally the s tr ik e r  bolt height adjustm ent 
can be checked quite accurately by just sighting 
the center of "V" slot on door with the cen ter of 
s tr ik e r  bolt as illu stra ted  in figure 8. However, 
to make a more positive check, perform  the fol
lowing:

1. Mark a horizontal line through cen ter of 
"V" slot and on door lock cam  as shown in left 
view of figure 10.

2. Smear some g rease  or paint on contact 
edge of lock cam as shown in same view.

3. Slowly close door until cam barely contacts 
the s tr ik e r  bolt to leave an im pression in grease . 
Open door and check contact m ark on edge of cam. 
M ark should be located approximately 1/16-inch 
below the horizontal m ark if properly aligned.

4. If necessary , ra ise  o r lower the loosened 
s tr ik e r bolt up or down by tapping on the washer 
or spacer at base of s tr ik e r  bolt as shown in fig
u re  9. DO NOT TAP ON HEAD OF BOLT.

NOTE: If s tr ik e r bolt reaches end of adjust
ment travel it will then be necessary  to add or 
rem ove shim s at the door hinges.

After obtaining p roper height adjustment, p ro 
ceed to make "Door R ear Edge "In" or "Out" Ad
justm ent."

Figure 14—Installing Access Panel Insert

DOOR CHECK REPLACEMENT 

IMPORTANT
Do not allow door to swing beyond 

the norm al full-open position when the 
check strap  is  disconnected or rem oved.

NOTE: Refer to figure 12.
1. Using a sm all punch, drive spring pin up 

from  bottom of strap  bracket.
2. Remove the two screw  and washer assem 

blies which attach the check strap  catch to door. 
Remove check assem bly.

Door Rear Edge "IN" or "OUT" Adjustment
This adjustment is  for purpose of aligning the 

re a r  surface of door flush with adjacent surfaces 
of cab. If surfaces a re  not flush, proceed as follows:

1. Mark a horizontal line on cab p illa r at top 
of s tr ik e r bolt base w asher or spacer.

2. Loosen s tr ik e r bolt slightly, then tap against 
bolt base w asher, to move bolt "in” or "out" as 
necessary  to locate door surface flush with cab 
surface when door is closed. Before tightening the 
s tr ik e r  bolt make su re top of bolt base w asher is 
contacting the horizontal m ark on cab p illa r. Final 
tighten s tr ik e r bolt.

NOTE: Two rubber bumper blocks are in se r t
ed into door re a r  edge panel to absorb closing 
shock and to lim it the "in" adjustm ent. If bumper 
blocks are deteriorated  or damaged otherw ise, they 
should be replaced. Pull blocks from  door to r e 
move. A flat-bladed tool, such as a putty knife, 
can be used for installing blocks in manner shown 
in figure 11.
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Figure 16—Door Handle Disassembled

3. Attach check assem bly to door, then con
nect check strap  to cab bracket with spring pin, 
which must be installed from  top side.

DOOR WEATHERSTRIP REPLACEMENT

NOTE: Door w eatherstrip  is retained to cab 
opening with adhesive cement as shown in figure
13. W eatherstrip at bottom of door opening is r e 
tained by the sill p late as shown.

1. Remove w eatherstrip , then scrape all old 
cem ent from  cab flange.

2. Apply cement to cab flange surfaces, then 
position seal to cab. Referring to figure 13, note 
the installed position of seal ends of the door 
w eatherstrip . Also note the position of the cut ends 
of w eatherstrip  in cab opening.

3. After installing w eatherstrip  in cab open
ing, install sill plate.

Figure 17—Disengaging Handle Spring Retainer

DOOR ACCESS PANEL 
REPLACEMENT

REMOVAL (Refer to Fig. 14)
1. Pry end of sm all rubber in se rt out of r e 

ta iner seal groove with a pointed tool, then pull 
in se rt completely out of seal.

2. Engage hook end of tool J-2189 under edge 
of access panel, then run hook along panel to force 
panel out of rubber seal.

3. Pull seal from  door.

CAUTION: INSIDE EDGE OF OPEN
ING MAY BE SHARP. DO NOT ATTEMPT 
TO PERFORM OPERATIONS THROUGH 
OPENING UNLESS SHARP EDGE IS RE
MOVED.

INSTALLATION
1. Position rubber seal around opening indoor.
2. Place access panel to seal, then with hook 

end of tool in panel groove of sea l, move tool around 
panel to force outer lip of seal over edge of panel.

3. Thread end of sm all rubber in se rt through 
handle and loop of installe r tool (fig. 14). Push tool 
loop and end of in se rt into groove of sea l. Feed in 
rubber insert, while proceeding around panel. Use 
a hitching movement of tool to avoid elongation of 
in se rt. If new in se rt s trip  is  being used, cut off 
in se rt allowing sufficient overlap for a tight joint, 
then butt into seal groove.

DOOR OUTSIDE HANDLE 
REPLACEMENT

NOTE: Refer to figure 15.
1. Remove the access panel from  lower p o r

tion of door as d irected  previously under "Door 
Access Panel Replacem ent."

2. Roll window to top of door, then using a 
7 /16-inch wrench, reach up through access open
ing and remove two lock-type screw  and w asher 
assem blies which attach handle to door. Remove 
handle and handle gaskets.

3. Install door handle, using p rocedures in 
rev e rse  of handle removal. Make su re  the handle 
reinforcem ent plate is in position, inside of door 
at handle mounting.

DOOR HANDLE PUSH BUTTON AND 
SHAFT REPLACEMENT

DISASSEMBLY (Refer to Fig. 16)
1. Remove handle from  door as d irected  p re 

viously under "Door Outside Handle Replacem ent."
2. Remove the button shaft re ta in er by f irs t 

depressing, then rotating re ta in er as shown in 
figure 17. Remove shaft spring and button assem 
bly with O-ring seal from  handle.
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INSTALLING CYLINDER REMOVING RETAINER t-2529

Figure 18—Door Lock Assembly Replacement

ASSEMBLY
1. Place button assem bly with installed O -ring 

seal in handle.
2. Locate spring over button shaft, then install 

spring re ta in er (fig. 17).

DOOR LOCK CYLINDER 
REPLACEMENT

(Refer to Figure 18)

REMOVAL
1. Using flat blade screw driver, pry  re ta in er 

from  edge of door as shown in figure 18.

CAUTION: HOLD ON TO RETAINER WHEN 
REMOVING AS RETAINER MAY FLY FROM 
POSITION.

2. Remove the lock cylinder from  door.
NOTE: Cylinder m ust be rotated and tilted

slightly to perm it cylinder lug to disengage from  
lock m echanism stud. Remove lock cylinder gasket.

INSTALLATION
1. With gasket in position on lock cylinder, 

in se rt cylinder into door to engage cylinder lug 
over lock m echanism stud within door.

2. While holding cylinder in door, force the 
cylinder re ta in er through slot at edge of door to 
engage grooves at side of cylinder body. NOTE: It 
may be necessary  to drive the re ta in er into final 
engagement with a light ham m er. Make su re both 
legs of re ta in er a re  engaged in grooves of lock 
cylinder. If one of the re ta in er legs is  not engaged, 
the re ta in e r flange will not be vertical indoor slot.

DOOR INSIDE HANDLES 
REPLACEMENT

NOTE: If removing door lock inside handle, 
the handle position should- be m arked in relation 
to door panel to assu re  that handle is  installed 
la te r  at the sam e operating angle. See figure 19 
which shows proper handle position.

REMOVAL
1. In se rt tool (J-9886) between handle flange 

and escutcheon plate as shown in figure 19.
2. Force lock spring from  grooves in base of 

door handle. DO NOT LOSE SPRING. Remove 
handle and escutcheon plate.

NOTE: The lower view in figure 19 shows 
how the tool engages the clip at underside of handle 
when removing.
INSTALLATION

1. Replace cork w asher, if damaged.
2. Insert lock spring in handle grooves from  

direction shown in figure 19.
3. P lace the escutcheon plate on handle spindle.
4. If installing door lock re lease  handle, make 

su re  handle is in position previously m arked on 
door inner panel. To install either handle, force 
handle with installed lock spring- over spindle until 
lock spring becomes fully engaged.

DOOR LOCK AND REMOTE CONTROL 
MECHANISM REPLACEMENT

NOTE: Figure 20 illu s tra te s  the components 
of the lock and rem ote control mechanism.
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Figure 19—Door Inside Handle Replacement

REMOVAL
1. Remove the door inside lock knob which is 

threaded on lock rod.
2. Remove the access panel from  door inner 

panel as d irected  previously under "Door Access 
Panel Replacem ent."

3. Remove the door lock inside handle as 
directed previously under "Door Inside Handles 
Replacem ent."

4. Remove th ree  screw s which attach the r e 
mote control to door inner panel. Lower the con
tro l to door access opening, then disengage fastener 
at pu ll-rod. Separate rod from  control.

5. Remove the lock cylinder assem bly from  
outer side of door as d irected  previously under 
"Door Lock Cylinder Replacem ent."

6. At re a r  edge of door, remove th ree special

LOCK MECHANISM 
ATTACHING SCREWS 

i l  (SPECIAL LOCKING IYEE)

Figure 20—Door Lock Mechanism and Rods

locking-type screw s which attach lock m echanism 
to door fram e. Lower the lock and attached two 
rods out through access opening in door.

7. Separate rods from  lock m echanism  if de
s ired . To disengage pull-rod  fastener, force lock 
tab of fastener outward through sm all hole in lock 
re lease  lever as shown in figure 21, then slide 
fastener from  lever.

INSTALLATION
Install lock m echanism with rods and rem ote 

control in rev e rse  of the "Removal" procedures.
IMPORTANT: Make su re  to use the th ree 

special locking-type screw s which attach lock 
mechanism to door fram e.

DOOR VENT GLASS ONLY 
REPLACEMENT

NOTE: This procedure covers replacem ent of 
the vent g lass only.

1. Squirt gasoline on rubber f ille r  all around 
g lass fram e to soften old fille r. When sea l softens 
sufficiently, pull g lass and old fille r from  glass 
channel.

2. Thoroughly clean the inside of the glass 
channel with sandpaper to rem ove all ru s t and 
foreign m atter.

NOTE: Ventilator g lass rubber fille r is  sup
plied in two th icknesses - 0.067" and 0.080" -  to 
p erm it installation in any vehicle without use of 
special tools.

3. Cut new piece of g lass channel rubber fille r,
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LOCK LEVER LOCK CONNECTING

CLIP ENGAGED CLIP DISENGAGED T-2549

Figure 21—Disengaging Door Pull Rod Fasteners

two inches longer than required . Position fille r 
(soapstoned side away from  glass) over that p art 
of g lass which will be inserted  in fram e. Punch to
gether ex tra  projecting length of fille r at each end 
to re ta in  f ille r  in place during installation.

4. Brush inner channel of glass fram e with 
light engine oil. P ress g lass and fille r into fram e 
until firm ly seated;

NOTE: Purpose of engine oil is  two-fold; as a 
lubricant to facilitate assem bly, and to soften and 
expand fille r to c rea te  a w ater-tight sea l. How
ever, la tte r effect requ ires 24 hours; therefore, 
w ater-leak  tes t should not be made before this 
tim e has elapsed.

5. T rim  off excess fille r m aterial around 
fram e and at end of fram e.

DOOR VENT WINDOW TENSION 
ADJUSTMENT

Vent windows are of friction type having a 
th e ft-res is tan t latch. F riction mechanism consists 
p rim arily  of a coil spring mounted on vent window 
lower pivot, which exerts  frictional force against 
mounting lower support.

If friction m echanism  is adjusted too tight, it 
will be difficult to open o r close vent. Too loose 
an adjustm ent will resu lt in a fluttering vent or 
one having a tendency to close with wind p re ssu re .

If necessary  to change vent friction, perform  
procedures as follows:

1. Remove access panel from  door inner panel 
as d irected  previously under "Door Access Panel 
R eplacem ent." Panel is  retained to door with rub
ber in sert-type re ta in er.

2. Reaching up through access opening in door, 
as shown in figure 22, tu rn  adjustm ent nut with a 
9 / 16-inch speed wrench to obtain five to seven 
pounds torque, while moving vent window from  a 
ten degree open position to a full-open position. 
Use either a push o r pull type spring scale, posi
tioned at r e a r  edge of vent g lass. Turning adjust
ment nut clockwise in creases operating tension.

Figure 22—Adjusting Vent Window Tension

Figure 23—Vent Window Attachment
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Figure 24—Replacing Vent Window

Turn nut counterclockwise to decrease tension.
3. Install door access panel.

DOOR VENT WINDOW ASSEMBLY 
REPLACEMENT

REMOVAL
NOTE: The channel between the door window 

g lass and the door vent is  p art of and is  removed 
with the vent window assembly.

1. Regulate the window to the full down position.
2. Remove the access panel from  door inner 

panel as directed previously under "Door Access 
Panel Replacem ent."

3. Referring to figure 23, remove lower two 
channel retaining screw s from  door inner panel 
bracket.

4. Referring to figure 23, remove th ree  screw s 
which attach vent fram ing to door.

5. Referring to figure 24, ro tate  the vent win
dow assem bly andcarefully  lift it  up and out of door.

INSTALLATION
1. With window glass down, lower the glass 

channel portion of vent assem bly down into the 
door and rotate it to locate in position (fig. 24).

2. Make sure that the rubber lip around fo r
ward portion of vent is properly  mated over door 
vent opening contours.

3. Install two screw s attaching lower channel

Figure 25—Replacing Door Window Glass Assembly

portion of vent assem bly to door inner panel b rac 
ket (fig. 23).

4. R eferring to figure 23, install th ree  screw s 
to attach vent fram e to door s tru c tu re .

5. Adjust the vent opening and closing tension 
as directed previously under "Door Vent Window 
Tension Adjustment."

6. Install door access panel.

DOOR WINDOW GLASS 
REPLACEMENT

REMOVAL
1. Remove the vent window assem bly as di

rected  previously under "Door Vent Window As
sembly Replacem ent."

2. Regulate window to tw o-thirds closed posi
tion.

3. Disengage the g lass from  the regulator 
guide by positioning the ro lle r at the guide openings 
and then lifting out the window (fig. 25).

4. If desired , the horizontal sea l s trip s  can 
be replaced using a pointed instrum ent to pry 
s trip s  from  door as shown in figure 29.

5. Also if desired , the door g lass run channel 
assem bly can be removed at this tim e. Pull run 
channel from  door.

6. To replace the g lass in g lass channel p e r
form  the following:

a. Squirt gasoline along g lass fille r on both 
sides of glass to soften seal. Remove g lass from  
channel when fille r is  sufficiently soft. Pull rubber 
fille r from  channel.

b. Thoroughly clean inside of g lass channel, 
removing all ru s t and foreign m atter.

c. Window glass rubber f ille r  is  supplied in 
th ree  thicknesses - 0.037", 0.047", and 0.057" -
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Figure 26—Door Window Glass Assembly

to perm it installation in any vehicle without special 
tools.

d. Cut new piece of channel fille r slightly 
longer than channel. Position fille r (soapstone side 
away from  glass) around glass.

e. Brush inside of channel freely  with light 
engine oil.

f. P ress channel on fille r and glass until f irm 
ly seated.

IMPORTANT: Make su re channel ends a re  
equal distance from  edge of g lass (fig. 26) and that 
regulator arm  slot in channel, is  facing the right 
direction in respect to rounded and squared corn
e rs  at upper edge of g lass . T rim  off excess fille r 
m ateria l along channel and at ends.

INSTALLATION
1. If g lass run channel was removed from  

door fram ing, install channel by p ressing  run 
channel into place around door fram e.

2. If the g lass horizontal seal s tr ip s  were 
removed from  door, p re s s  new seal s trip s  into 
position making su re all s trip  attaching clips are 
fully engaged.

3. Lower the door window assem bly into door 
(fig. 25).

4. Engage glass channel on the ro lle r of reg 
u lator arm . NOTE: Regulator arm  should be in 
the window tw o-thirds closed position.

5. Install vent assem bly as d irected  under 
"Door Vent Window Assembly Replacem ent."

6. Check operation of vent assem bly and win
dow ra ising  and lowering action for possible binding.

Figure 27—Replacing Door Window Glass Regulator

DOOR WINDOW REGULATOR 
REPLACEMENT

NOTE: To replace regulator, it is f i r s t  neces
sary  to remove the door window assem bly and the 
vent window assem bly as d irected  previously under 
"Door Window Glass Replacem ent."

1. Remove regulator handle.
2. Remove four screw s which attach regulator 

to door inner panel.

Figure 28—Installing Window Glass Channel Run
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FLAT BLADED TOOL 

HORIZONTAL SEAL

Figure 29—Removing Glass Horizontal Seals

3. Referring to figure 27, remove regulator.
4. To install regulator, perform  the "Removal” 

procedures in rev e rse  sequence. Replace cork 
w asher, if damaged.

DOOR GLASS RUN CHANNEL 
REPLACEMENT

REMOVAL
1. Roll window to bottom of door.
2. At upper end of channel, next to vent win

dow fram e, pry end of channel from  door using a 
sm all flat bladed instrum ent.

3. Continue to pull channel downward from

top of door, then upward to rem ove from  side 
fram e of door.

INSTALLATION
1. Apply thin coat of silicone type lubricant 

to back and sides of run channel.
2. S tart end of run channel into door side 

fram e, then force it downward in m anner shown in 
figure 28. By engaging length of channel required  
to butt against vent window fram e, the amount of 
channel to be inserted  downward can be determ ined. 
Use thumbs to p re ss  channel into position.

NOTE: The run channel can be inserted  down
ward m ore readily if the window is  rolled up and 
down during the p rocess.

If run channel cannot be installed  as in stru c
ted, it will then be necessary  to rem ove the door 
window glass.

DOOR WINDOW GLASS HORIZONTAL 
SEALS REPLACEMENT

NOTE: R efer to figure 29.
1. Remove the vent window and door window 

as directed  previously under applicable headings.
2. Using a thin flat bladed instrum ent, pry 

sea ls from  door panel in manner shown. Pry a 
sm all amount at each fastener to prevent seal 
channel distortion.

3. To install, p re ss  seal assem bly evenly into 
door panel.

4. Install door g lass.

CAB REPLACEMENT

REMOVAL
NOTE: N ecessary equipment for efficient and 

safe replacem ent of cab consists of a chain hoist 
(3 /4-ton minimum capacity), a sling having padded 
hangers, and two o r m ore support blocks to re s t 
cab on once the cab is  removed from  chassis.

1. Disconnect the battery.
2. Remove the hood panels.
3. Drain cooling system  if equipped with heater 

and disconnect heater hoses at cab cowl.
4. If equipped with a ir  brakes, exhaust the 

p re ssu re  from  a ir system .
5. Disconnect all necessary  wiring harnesses 

and cables from  cab or chassis.
6. If a ir  conditioned, re fe r to "AIR CONDI

TIONING" (SEC. ID), open system  and cap lines 
observing precautions found in above references.

7. Detach and/or disconnect all lines between 
cab and chassis. NOTE: Do not attem pt to salvage 
clutch or brake hydraulic fluid.

8. Disconnect accelera to r linkage at cab cowl.
9. Disconnect mechanical parking brake.
10. Remove closure panel from  cab floor at 

transm ission  shift lever.
11. Disconnect speedom eter cable at tra n s 

m ission o r at the dash unit.
12. M ark for alignment purposes la te r, the 

steering shaft joint flange-to-steering  gear shaft, 
then remove the flange clamp bolt. When cab is 
ra ised  la te r, this connection will separate.

13. Remove the cab mounting bolts.
14. With a hoist sling device having padded 

hangers, engage hangers to cab door openings 
WITH DOORS PARTLY OPEN.

NOTE: If sling device of type described above 
is  not available, a solid hardwood 4 x 4 ,  7 -1 /2  feet 
long, positioned through the cab with hoist chain 
attached securely to each end, can be used.

15. Raise cab and remove from  chassis.

INSTALLATION
1. Place cab mounting components in position 

on chassis fram e brackets. R efer to figures 2 and
3 for location of mounting components.

NOTE: If desired , masking tape can be ap
plied to re ta in  loose p a rts  tem porarily  in position.

2. Carefully lower the cab to ch assis  and at 
sam e tim e engage the steering shaft to gear shaft 
using m arks made p rio r to rem oval fo r alignment.
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Tighten shaft clamp bolt o r bolt nut to foot
pounds torque as indicated in STEERING SYSTEM 
(SEC. 9) of this manual.

3. Install balance of cab mounting components.
4. Connect speedom eter cable.
5. Connect hand brake if mechanical.
6. Connect acce lera to r linkage.
7. Connect all control and gauge lines.
8. Connect fuel line if previously disconnected.
9. Connect hea ter hoses if used, then fill cool

ing system .
10. Service the hydraulic brake system , if 

used.

11. Service the clutch hydraulic system . Use 
new fluid.

12. Connect all e lec trica l wiring.
13. R efer to "AIR CONDITIONING" (SEC. ID) 

for serv ice  of the a ir  conditioning system , if in
stalled .

14. Connect battery  cables.
15. Install hood panels and align, if necessary . 

R efer to SHEET METAL (SEC. 11) of this manual.
16. Recheck all connections of wiring, lines, 

and control linkage.
17. With wheels blocked as a safety m easure, 

s ta r t  engine, then final check all connections and 
linkage.

CAB HEATING AND VENTILATION 
(CONVENTIONAL CAB MODELS)

The air-flow  type hea ter (fig. 30) is  used on 
conventional cab models covered by this manual. 
All hea ter components a re  located within the cab, 
under the instrum ent panel.

Service diagnosis information is  explained 
la te r  in this section.

The air-flow  hea te r operates on full outside 
a ir  and has a th ree lever control panel and a blow
e r  m otor control switch on dash panel.

Tem perature control is  by means of the a ir -  
m ix method; mixing heated outside a ir  which has 
passed  through the hea ter core and outside a i r  
which has by-passed the core in proportions nec
essa ry  to provide the desired  tem peratu re. The 
control on d ash fo rth is  purpose is  marked "TEM P." 
With lever to the left, a ll the incoming a ir  by
p asses  the hea ter core. With lever to the fa r  right, 
a ll outside a ir  must p ass  through the core, thus 
providing maximum heat. When lever is positioned 
p a r t way, p art tem pered and p art untem pered a ir  
p asses  through the heater.

The control on dash m arked "AIR" regulates 
the flow of outside a ir  which passes through the 
hea te r and into cab. This control must be posi
tioned all the way tow ards the right in o rd e r to 
obtain heat.

IMPORTANT: Do not operate the blower motor 
when "AIR" control lever is in the full left position. 
The heater fan speed is  controlled by moving blow
er switch lever from  left to right positions "O FF- 
LOW-SPEED, MEDIUM SPEED -  andHIGH SPEED."

The "DEFROST" lever controls flow of a ir  
to the windshield defroster ducts. With knob all the 
way to the right, en tire  heater output is diverted 
to the defroster ducts for defrosting.

F o r warm  w eather ventilation, place "DE
FROST" and "TEM P." control knobs in extrem e 
left positions, move "AIR" knob to extrem e right, 
then place fan switch lever to desired  fan speed 
position. The fan speed control re s is to r  unit is

attached to the blower shroud with two screw s. If 
re s is to r  should become defective, the resu lt will 
be high speed blower m otor operation with blower 
switch lever in both the "LOW" and "MEDIUM" 
speed positions.

HEATER UNIT REPLACEMENT
(Refer to F igure 30)

REMOVAL
1. Drain cooling system  to just below level of 

heater core.
2. M ark hoses for identification then discon

nect hoses at heater core fittings.
3. At front side of cowl, remove single bolt 

which attaches the heater blower bracket to cowl.
4. At r e a r  side of heater core housing, re 

move the sm all spring-type retaining w asher from  
"TEM P." control lever, then remove the control 
w ire clamp screw . Pull w ire from  lever.

5. At top of blower m otor, disconnect the 
"AIR" control w ire in sam e manner.

6. Disconnect the blower ad ap te r-to -a ir d is
trib u to r hose.

7. At top of blower housing, near the cowl, 
sep ara te  the wiring connection at the blower speed 
control re s is to r .

8. Separate w iring connector at re a r  of blower 
m otor. Pull rearw ard  on connection.

9. Underneath instrum ent panel, a t right side 
of core, rem ove four bolts which attach hea ter unit 
to cowl extension.

10. Remove single bolt which attaches heater 
support b racket to bottom instrum ent panel. This 
sam e bolt attaches the blower m otor ground w ire.

11. Using care  not to damage heater unit, work 
the unit rearw ard  and down from  com partment.

12. If desired , the unit can be readily d is
assem bled fo r inspection o r replacem ent of the 
blower, m otor, core, etc.
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“AIR” 

HEATER CONTROLS T-2428

figure 30—Air Flow Heater
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INSTALLATION
1. Make su re  the ce llu lar dust pad is  located 

over heater core w ater inlet and outlet pipes.
2. P lace the hea ter core and blower assem bly 

into position, then install all attaching bolts.

IMPORTANT: Make su re  blower m otor ground 
w ire is  sandwiched under head of heater support 
b racket attaching bolt a t instrum ent panel.

3. Connect wiring at blower speed control r e 
s is to r  unit and also at the blower m otor. Make 
su re  connections a re  secure .

4. Connect the blower a ir  outlet tube.
5. Connect the "AIR" and "TEM P.” controls 

to heater assem bly. Lower view in figure 30 shows 
connections.

6. R eferring to identification m arks made on 
hea ter hoses p rio r to disconnecting, connect the 
hoses to respective heater core piping.

IMPORTANT: Make su re  the 5 /8" I.D. hose 
is  connected to sm all core pipe and that the %" I.D. 
hose is  attached to the la rg e r pipe. If hoses are  
not installed as d irected , poor heat output and /or 
a ruptured heater core will resu lt. The core in 
ternally  is  designed to accept the higher p re ssu re  
at the inlet (5/8" I.D. pipe) side of core only.

7. Replenish coolant in system , then s ta r t  and 
operate engine until norm al operating tem perature 
is  obtained.

8. Check for possible leakage and check the 
operation of heater and controls.

AIR DISTRIBUTOR REPLACEMENT
(Refer to F igure 30)

The a ir  d istribu to r can be readily replaced 
a fte r disconnecting the attaching a ir  hoses and the 
"DEFROST" control w ire, then removing the th ree 
screw s which attach d istribu tor to dash and cowl.

HEATER CONTROL CABLE 
ADJUSTMENT

Each control w ire conduit is  equipped with a 
threaded-sleeve (fig. 31) which can be turned to 
obtain full opening and closing of a ir  doors and to 
even up the heater knobs on control panel. Make 
adjustm ent to control w ire conduit if desired .

SERVICE DIAGNOSIS

POOR OR NO HEATING
1. H eater hoses a re  kinked, deteriorated , o r 

switched around at the core piping.
2. H eater core plugged.
3. Poor blower m otor ground connection.
4. Blower malfunctioning.

Figure 31—Heater Control Cable Adjustment Sfeeve

BLOWER INOPERATIVE
1. Check dash switch and blower m otor con

nections.
2. If blower operates at high speed with switch 

in either "MED." o r "SLOW" position, the speed 
control re s is to r  at top of blower shroud is  defec
tive and should be replaced.

NOTE: R esisto r is attached to the blower 
m otor sc ro ll by two screw s. Only one-half of re 
s is to r  winding may be defective; if so, rep lace the 
re s is to r  assem bly.

3. Check the blower m otor.

VENTILATION

A single vent intake at front center of cab 
cowl (fig. 32) perm its  outside a ir  to enter cab 
under dash panel. The vent is  controlled by "VENT" 
control handle located at top center of dash panel. 
Pulling "VENT" handle rea rw ard  opens the vent. 
Vent closes when handle is  pushed forward.
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Figure 32 illu stra te s  the vent control mech
anism  shown in closed position.

Sponge rubber sea l under vent cover should 
be replaced if deterio rated  or damaged. Before 
installing new sea l, remove all the old seal and 
adhesive from  seal channel.

CAB AND BODY MOUNTINGS 1-44

If vent cover fails to close firm ly against seal, 
the link rod under dash can be bent slightly as re 
quired to increase  the closing p re ssu re .

NOTE: Do not bend rod excessively as the 
control handle will fa il to rem ain  in closed detent 
position.

NOTE

F o r All A ir Conditioning Information R efer to Separate 

"AIR CONDITIONING" sub-section at end of th is section.

NOTE

R efer to "GENERAL MAINTENANCE" at beginning 

of th is section for inform ation on straightening, 

refinishing, and painting of. cab which will apply.
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STEEL TILT CAB

Maintenance inform ation on windshield w ipers, windshield and re a r  
window glass replacem ent, and cab painting is  explained in "GENERAL 
MAINTENANCE" section at beginning of this group. Refer to LUBRICA
TION (SEC. 0) for cab lubrication information. Contents of th is section 
a re  listed  in Index below:

Subject Page No.
D e s c r ip t io n .............................................................................................  1-45
Cab Tilting Instructions ....................................................................  1-46
Cab Mountings ......................................................................................  1-46
I n s u la t io n ................................................................................................. 1-47
Seats ........................................................................................................ 1-47
D o o r s ........................................................................................................ 1-48
Cab Ventilation and Heating .............................................................  1-57
Cab R e p la c e m e n t................................................................................... 1-57
T orsion B ar Replacement ................................................................  1-59
Torsion B ar Tension A d ju s tm e n t ..................................................  1-60

CAB DESCRIPTION

The se rie s  70 through 90 tilt cab is  of 
a ll-s tee l welded construction (fig. 1). Cab fully su r
rounds engine and can be tilted  55 degrees to ex
pose engine for servicing. The cab tilting mechan
ism  is  integral with cab front mountings and tilting 
is accomplished by means of a torsion bar extend
ing across cab front hinge mountings. One end of 
to rsion  bar is anchored to cab, whereas opposite 
end is  anchored to chassis. Cab is  retained in 
lowered (operating) position by positive locking 
mechanism located at re a r  of cab.

A ccess for minor engine servicing, such as 
oil and engine coolant, is  accomplished without 
tilting cab through access doors in panel at re a r  
of passenger sea t and at top of seat back r is e r .  A 
concealed step is constructed in floor of each door 
opening. Also, a central island shifting a rea  that is 
not disturbed with the cab tilted, is  located be
tween the sea ts . Island contains transm ission shift 
lever and hand brake lever.

Two-piece windshield is retained in cab open
ings with a one-piece rubber seal expanded into 
position by a sm all rubber in sert. No sealing com
pound or cement is  used. R ear window glass and 
re a r  side glass is  retained in sam e manner as 
windshield glass.

Doors a re  on swing-out type hinges with the 
upper hinge incorporating a  spring-loaded door 
check for holding door open. Door is  retained at 
the re a r  by a s trik e r bolt on cab p illa r. Outside 
handles a re  stationary-type screw  retained to door 
and have a push button-type latch control.

Vent window in forw ard portion of door is  of 
friction-type having a positive theft-resis tan t latch. 
Friction mechanism consists of a nylon bushing on 
lower pivot of vent which exerts frictional force 
against tension clamp mounted to door paneling.

Outside a ir  enters cab through a vent directly 
in front of d river and through the outside a ir  heat
ing system . A ir entry from  outside of cab is  made 
through a louvered, removable panel, located in 
front center of cab just above radiator g rille  open
ing. A ir flows through plenum chamber between

Figure 1 —Tilt Cab Interior Construction
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Figure 2—Releasing Cab Hold-Down Mechanism

outer and inner cab paneling and is  d ispersed  to 
hea ter and vent outlet.

Cab is  three-point mounted to chassis. Weight 
of cab at front is  supported on cab right and left 
tilt  hinges and a support bracket having rubber 
cushions, supports cab at re a r  center. Cab tilt hold- 
down mechanism locks cab firm ly on cushions.

The underside of cab is  completely insulated 
to deaden sound and prevent corrosion. A rubber 
w eatherstrip  around p erim ete r of door is  used for 
sealing door to cab opening.

CAB TILTING INSTRUCTIONS

TO RAISE CAB (Fig. 2)
IMPORTANT: Before tilting cab forw ard, r e 

move loose a rtic le s  in cab; also place tran sm is
sion shift lever in neutral and apply hand brake.

1. Close both doors of cab.

2. At right re a r  of cab rem ove safety chain 
hook.

3. While holding safety catch re lease  rod to 
the right, pull hold-down re lease  lev er out and up
ward until hold-down catch becomes disengaged 
and re a r  of cab ra ise s  from  mount (fig. 2). Tilt 
the cab completely forward until check link at right 
front mounting locks cab safely in fu ll-tiltposition .

IMPORTANT: Make su re  check link is p ro p e r
ly engaged with fram e anchor pin.

TO LOWER CAB (Fig. 2)
IMPORTANT: Before lowering the cab to oper

ating position, make su re  transm ission  shift lever 
is  in neutral position and that hand brake lev er is  
in the applied position.

1. R elease check link at right front mounting 
(see inset, fig. 2) by pulling rearw ard  on link re 
lease rod, then pull cab back to operating position.

2. Safety catch at re a r  of cab will autom atic
ally become engaged. Pull downward on hold-down 
re lease  lever and engage lower end of lev er in 
lever spring catch, bracket-m ounted to re a r  of cab.

3. Engage safety hook through matching holes 
in clip bracket and lug on lever by inserting  the 
chain hook from  underside.

NOTE: The ra ising  and lowering effort of cab 
can be adjusted as desired  by means of relocating 
torsion  bar anchor lever at left fram e bracket. If 
required , make adjustment as  d irected  la te r  under 
"Torsion B ar Tension Adjustm ent.”

CAB MOUNTINGS

Cab is  th ree-point mounted with two pivot-type 
mountings at front and twin cushion-type mountings 
at re a r .  R efer to figure 3 for typical views of 
mountings.

C A B  F R O N T  M O U N T I N G C A B  REAR M O U N T I N G

Figure 3—Cab Mountings
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flip^ te§p: TPM-63S7

Figure 4—Applying Insulation

Interconnected with the cab front mountings is 
a torsion b a r (fig. 3) which is  under load when cab 
is in either the operating o r fu ll-tilted  position. 
Right end of b ar is  anchored to cab bracket and 
left end is  anchored by lever to fram e bracket as 
shown in figure 3. B ar is  unloaded when cab is 
tilted  approximately 45 degrees, therefore, torsion 
bar a ss is ts  operator in both the raising  and lower
ing of cab.

CAUTION: UNDER NO CIRCUM
STANCES SHOULD THE BOLTS WHICH 
ATTACH TORSION BAR RIGHT ANCHOR 
BRACKET TO CAB AND THE TORSION 
BAR LE FT  ANCHOR LEVER  TO FRAME 
BE LOOSENED ORREMOVEDWHENCAB 
IS IN OPERATING OR FU LL T ILT  POSI
TIONS WHICH IS WHEN BAR IS LOADED. 
AN INJURY COULD RESULT WHEN 
ANCHOR BRACKET AND TORSION BAR
IS ALLOWED TO RELEASE.

Attaching bolts can be removed safely when 
b a r is  unloaded, cab tilted p a r t way (approx. 45 
degrees). Normally it should never be necessary  
to remove bolts. Whenever torsion b ar is  inoper
ative, cab must be supported safely.

Attaching bolts at front pivot mountings should 
be checked at regu lar in tervals for tightness. Loose 
mountings will allow shifting of cab and eventual 
failure of other item s connecting cab to chassis. 
Front pivot mountings have fittings fo r lubrication 
purposes. Lubricate as directed  under LUBRICA
TION (SEC. 0) of this manual.

R ear mounting has positive locking mechan
ism  to re ta in  cab in norm al operating position in 
relation to chassis fram e. The re a r  mounting also 
includes an additional safety catch. Tightness of 
cab hold-down lock can be adjusted by shortening 
o r lengthening catch re lease  rod. After adjusting

Figure 5—Driver’s Seat Mounting and Adjustment

rod, tighten end yoke lock nut. Cab hold-down catch 
shaft is  equipped with a lubrication fitting.

A check link is  provided near the right front 
mounting (see inset, fig. 2) which lim its the d is
tance cab can be tilted  forw ard and autom atically 
locks the cab in the fu ll-tilt position. Check link 
must be re leased  before cab can be re tu rned  to 
norm al operating position.

INSULATION

Insulation, applied to cab understructu re di
rectly  over engine, is  highly resistan t to abrasion 
and corrosion  and is  designed to give maximum 
sound deadening and insulation.

In the event a re p a ir such as welding is  r e 
quired to that p a r t of cab covered with insulation, 
it is f irs t  necessary  to remove the insulation from  
that a rea . After completing rep a ir, insulation sec 
tions can be cut to size  and cemented over the re-, 
paired  area  (fig. 4). Be su re  to clean a rea  tho r
oughly before installing new section of insulation.

SEATS

SEAT ADJUSTMENT (Fig. 5)
D riv e r 's  seat is  provided with "fore" and "aft" 

adjustm ent only. Pull out on lev er at left side of 
seat to disengage sea t position lock.

SEAT TRACK REPLACEMENT (Fig. 5)
1. Tilt cab forward, then rem ove four nuts 

and w ashers from  studs which attach seat tracks 
to seat r is e r  of cab.

2. Lower cab to operating position, then lift 
sea t assem bly from  cab.

3. Remove four nuts which attach each track  
assem bly to seat assem bly and remove track .

4. R everse the above procedure to install 
track  assem bly.
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Figure 6—Do or Clearances

DOORS

Component sub-assem blies of cab doors, such 
a s  window regulator, door lock, rem ote control, 
vent window, and door window can be replaced 
without necessity of removing door from  cab. Doors 
can be removed, however, without p rio r removal of 
above components. Removal and installation of 
door window glass is described la te r  in this section.

DOOR REPLACEMENT

REMOVAL
1. With the aid of an assistan t to support 

weight of door, remove the screw s which attach 
hinge s trap s  to door. A ccess to one cap screw  at 
door upper hinge is  gained by removing plug from  
door inner panel.

2. Carefully remove door assem bly from  cab.

INSTALLATION
Attach door to hinge s trap s  with six cap screw s. 

Adjust door in cab opening as instructed  la te r  under 
"Door Adjustm ents."

DOOR ADJUSTMENTS

Doors can be adjusted for alignment o r c lea r
ance in the cab door opening (fig. 6), and fo r proper 
latching. Door alignment adjustm ents a re  made at 
the s tr ik e r  bolt, and at door hinges. The door, when 
properly located in door opening, will have equal 
clearance around its  perim ete r.

Figure 7—Door Hinges

If door has been replaced, adjustm ents should 
be made in sequence described in the following 
paragraphs:

REPOSITION DOOR "UP” OR "DOWN" (Fig. 7)
Door "up" and "down" adjustm ent in cab open

ing is  provided by means of floating hinge cap 
screw  tapping p lates within door fram ing. Hori
zontal slotted cap screw  holes in cab half of hinge 
assem bly provide the "in" o r "out" adjustm ent of 
door.

1. Remove s tr ik e r  bolt from  cab p illa r.
2. Loosen hinge-to-door cap screw s slightly. 

Reposition door on hinges to provide equal c lea r
ance around p erim ete r of door in cab opening.

NOTE: A ccess to one cap screw  at door upper 
hinge is  gained afte r removing plug from  door 
inner panel.

3. After satisfactory  adjustm ent has been ob
tained, tighten hinge cap screw s firm ly. Open and 
close door to check operation. If necessary , repeat 
adjustm ent. Install hinge cap screw  access plug in 
door inner paneling a fte r making final adjustm ent.

4. Install s tr ik e r  bolt and adjust as  directed 
la te r  under "S triker Bolt Adjustment."

REPOSITION DOOR "FORE" OR "AFT" (Fig. 7)
Only the upper portion of door can be adjusted 

"fore" o r "aft." This adjustm ent is  made at the 
upper hinge. No means for th is  adjustm ent exists 
at the lower hinge.

1. Remove s tr ik e r  bolt from  cab p illa r.
2. Loosen upper hinge-to-door cap screw s 

slightly. Access to one cap screw  at door upper 
hinge is  gained after rem ovingplugfrom  door inner 
panel.
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Figure 8—Door Striker Bolt and Washers

3. Lift upward o r pull downward at r e a r  of 
door to tilt upper portion of door "fore" o r "aft" 
as desired.

4. Tighten hinge cap screw s firm ly a fte r mak
ing adjustm ent. Open and close door to check oper
ation. Repeat adjustm ent if necessary . Install cap 
screw  access plug in door inner paneling.

5. Install s tr ik e r bolt and adjust as d irected  
la te r  under "S triker Bolt Adjustment."

REPOSITION DOOR "IN" OR "OUT" (Fig. 7)
Horizontal cap screw  slo ts exist in cab half of 

hinge assem bly to perm it this adjustm ent.
The outer surface of door, when properly  in

stalled , should be flush with adjacent su rfaces of 
cab. If necessary , reposition door as follows:

1. Loosen slightly all cap screw s which attach 
hinge half to cab p illa r.

2. If door is  to be brought outward from  cab 
opening, apply p re ssu re  at door hinge a rea  from  
inside cab. If door is  to be moved inward, apply 
p re ssu re  on door outer panel at hinge a rea . Be 
carefu l not to damage door paneling by applying 
excessive p re ssu re .

3. After adjustm ent has been made, tighten 
hinge cap screw s firm ly. Open and close door to 
check operation. Readjust if necessary .

NOTE: It may be necessary  to reposition 
s tr ik e r  on p illa r afte r making above adjustm ent. 
See "S triker Bolt Adjustment."

DOOR STRIKER

The door s tr ik e r  consists of a special bolt 
and washer assem bly which is  threaded into a 
tapped, floating cage plate  located behind the cab 
lock p illa r  as  shown in figure 8. The door is  se 
cured  in closed position when the lock cam in door 
engages and snaps-over the s tr ik e r bolt. S triker 
bolt can be replaced o r adjusted as d irected  under 
applicable headings.

STRIKER BOLT REPLACEMENT (Fig. 8)
1. M ark position of s tr ik e r  bolt sp acer o r 

w asher on door p illa r using pencil o r crayon.

Figure 9—Sight Checking Striker Bolt Alignment

2. In se rt a  5/16-inch hex wrench into head of 
s tr ik e r  bolt, then tu rn  bolt counterclockwise from  
plate in cab p illa r.

3. R everse above procedure to install s tr ik e r  
bolt. Make su re  the thin p lastic w asher is  position
ed against the painted door opening p illa r and cen
te r  the bolt washer within m arks on p illa r.

4. If door has been removed and then installed 
o r aligned in opening, the door should not be closed 
com pletely until a visual check is  made to deter
mine if lock cam in door will engage the s tr ik e r  
bolt co rrec tly . Center of s tr ik e r  bolt should be in 
d irect alignm ent with "V" slo t in door. See figure
9. If necessary , reposition s tr ik e r  bolt as  directed  
below under "S triker Bolt Adjustment."

STRIKER BOLT ADJUSTMENT (Fig. 10)
S triker bolt on cab p illa r is  adjustable v e rt

ically and transversely  a fte r loosening the bolt 
with a  5/16-inch hex wrench. The bolt fore and aft 
adjustm ent is  obtained by use of shim  spacers lo
cated between the bolt w asher and the cab p illa r. 
F igure 8 illu stra te s  location of bolt, w ashers, and 
spacer.

S triker Bolt F ore and Aft Adjustment
1. To check s tr ik e r  bolt fo r p roper fore and 

aft adjustm ent, sm ear g rease  o r paint to contact 
side of bolt as  shown in figure 10.

2. Slowly close door until lock cam  of door 
just contacts the side of s tr ik e r  bolt and m akes an 
im pression in the g rease  o r paint.

3. M easure distance between head of bolt and 
the cam  im pression in g rease . D istance should 
m easure 1/8-inch as shown in right view of figure
10. This dimension is  necessary  to assu re  that the 
head of s tr ik e r  bolt will ride at center of nylon 
shoe which is  located just in back of the lock cam.

To obtain this dimension, rem ove the s tr ik e r 
bolt and install o r rem ove shim  spacers. Spacers
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DOOR STRIKER 
CAM  MARK

Figure 10—Striker Bolt Alignment

a re  available in two thicknesses: 5/64-inch and 
5/32-inch. Make su re  the thin plastic washer is  
located next to cab p illa r.

After obtaining p roper fore and aft adjustm ent, 
tighten bolt snug only at th is tim e and then proceed 
with the "S triker Bolt Height Adjustment."

S triker Bolt Height Adjustment
This adjustm ent is  im portant to assu re  that 

the right proportion of door's  weight will re s t on 
s tr ik e r  bolt when door is  closed. If bolt is  p o si
tioned too high on p illa r, rapid w ear will occur to 
the lock cam: if too low, an ex tra  load will be 
placed on door hinges as well as pull door down
w ard and out of alignment.

Generally the s tr ik e r  bolt height adjustment 
can be checked quite accurately by just sighting 
the center of "V" slot on door with the center of 
s tr ik e r  bolt as illu stra ted  in figure 9. However,

Figure 11 —Door Handle Installation

Figure 12—Disengaging Handle Spring Retainer

to make a m ore positive check, perfo rm  the fol
lowing:

1. M ark a horizontal line through center of 
"V" slo t and on door lock cam as shown in left 
view of figure 10.

2. Sm ear some grease  o r paint on contact 
edge of lock cam  as shown in sam e view.

3. Slowly close door until cam barely  contacts 
the s tr ik e r  bolt to leave an im pression  in g rease . 
Open door and check contact m ark on edge of cam. 
Mark should be located approximately 1 /16 -inch 
below the horizontal m ark if properly  aligned.

4. If necessary , ra ise  o r lower the loosened 
s tr ik e r  bolt up or down by tapping on the w asher 
o r sp acer at base of s tr ik e r  bolt. DO NOT TAP 
ON HEAD OF BOLT.

Door R ear Edge "In" o r "Out" Adjustment
This adjustm ent is  for purpose of aligning the 

re a r  surface of door flush with adjacent su rfaces 
of cab. If surfaces a re  not flush, proceed as follows:

1. Mark a horizontal line on cab p illa r  a t top 
of s tr ik e r  bolt base washer o r  spacer.

2. Loosen s tr ik e r  bolt slightly, then tap against 
bolt base w asher, to move bolt "in" o r "out" as 
necessary  to locate door surface flush with cab 
surface when door is  closed. Before tightening the 
s tr ik e r bolt make su re  top bolt base w asher is  
contacting the horizontal m ark on cab p illa r . Final 
tighten s tr ik e r bolt.

DOOR OUTSIDE HANDLE 
REPLACEMENT

REMOVAL
1. Remove eight screw s which attach access 

panel to lower portion of door. Remove access 
panel.
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2. Roll door glass to top, then through access 
opening, using a 7/16" wrench, remove two bolts 
which attach door handle to door outer panel. Re
move handle and handle gaskets (fig. 11).

NOTE: Reinforcem ent plate is spot-welded to 
inside of door outer panel.

3. Remove the button shaft re ta in er by f irs t 
depressing, then rotating re ta in er as shown in 
figure 12. Remove shaft spring and button assem 
bly with O -ring sea l from  handle (fig. 13).

INSTALLATION
1. P lace button assem bly with installed  O-ring 

sea l in handle.
2. Locate spring over button shaft, then in

s ta ll spring re ta in er (fig. 12).
3. Position door handle with gaskets to door 

outer panel, then through access opening at bottom 
of door, install two attaching bolts.

4. Install access panel to bottom of door.

DOOR LOCK CYLINDER 
REPLACEMENT

REMOVAL (Fig. 14)
1. Remove access panel at bottom of door.

2. Through access panel opening, pull lock 
cylinder re ta in er from  beneath the lock cylinder 
grooves by grasping re ta in er lip with p lie rs .

3. T ilt lock assem bly to perm it cylinder lug to 
disengage from  lock m echanism lever. Remove 
lock cylinder and gasket from  door.

INSTALLATION (Fig. 14)
1. With gasket in position on lock cylinder, 

in se rt cylinder in door and engage lug over lock 
m echanism  lever.

2. While holding cylinder, in se rt legs of re -

Figure 14—Door Lock Cylinder Replacement

ta iner into grooves of lock cylinder body. Be c e r
tain  legs of re ta in er a re  fully engaged. It may be 
necessary  to drive re ta in er into final engagement 
with a light ham m er.

3. In se rt key and check operation of lock. If 
lock operates freely , install lower access panel 
to door.

DOOR INSIDE HANDLE 
REPLACEMENT

Window regulator crank handle and door lock 
handle a re  retained on shafts by lock sp rings. If

Figure 15—Disengaging Door Inside Handle
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INTERIOR OF DOOR

Vent Window Glass 
Division Channel 
Access Panel 
Remote Control Handle 
Inside Lock Knob

6 W eatherstrip Seal Clip
and Screw

7 W eatherstrip Seal
8 Access Panel

9 Division Channel Lower 
Attaching Screws

10 Escutcheon Plates
11 Regulator Handle
12 Division Channel Upper

Attaching Screws
13 Door Window
14 Sash Channel

DOOR CONSTRUCTION

15 Door Lock Remote Control
Assembly

16 Door Lock Mechanism
17 Run Channel Retainer Screw
18 Run Channel Retainer
19 Door Window Stop Bumper
20 Window Regulator Assy.
21 Division Channel Center

Attaching Screw t-j789-i

Figure 16—Door Construction

removing door lock inside handle, the handle posi
tion should be m arked in relation  to door panel to 
a ssu re  that handle is  installed la te r  at the sam e 
operating angle.

REMOVAL (Fig. 15)
1. Insert tool (J-9886) between handle flange 

and escutcheon plate.
2. Force lock spring from  grooves in base of 

handle. DO NOT LOSE SPRING. Remove handle 
and escutcheon plate.

NOTE: The lower view in figure 15 shows how

the tool engages the clip at underside of handle 
when removing. Clip may be installed  in opposite 
direction than shown.

INSTALLATION
1. In se rt lock spring in handle grooves.
2. P lace the escutcheon plate on handle spindle.
3. If installing door lock handle, make su re 

handle is  in position previously m arked on door 
inner panel. To insta ll either handle, force handle 
with installed  lock spring over spindle until lock 
spring becomes fully engaged.
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REMOTE CONTROL 
ATTACHING SCREWS

Figure 17—Door Lock Attaching Screws

DOOR LOCK AND REMOTE CONTROL 
MECHANISM REPLACEMENT

NOTE: F igure 16 illu s tra te s  the position of 
the lock and rem ote control m echanism components.

REMOVAL (Fig. 17)
1. Remove the door inside lock knob which is  

threaded on lock rod.
2. Remove the low er access panel from  door 

inner panel as directed  previously.
3. Raise window and then remove the door in

side handle as  directed  previously.
4. Remove th ree  screw s which attach rem ote 

control to door inner panel. Lower control to door 
access opening, then disengage fastener at pull- 
rod. Separate rod and rem ove control from  door.

5. Remove the lock cylinder assem bly from  
outer side of door as d irected  previously.

6. At re a r  edge of door, remove two run chan
nel re ta in er screw s to provide clearance fo r r e 
moval of lock mechanism.

7. At re a r  edge of door, rem ove th ree  special 
locking-type screw s which attach lock m echanism 
to door fram e. Lower the lock and attached two 
rods out through access opening in door.

8. Separate rods from  lock mechanism  by 
disengaging fasteners.

INSTALLATION (Figs. 16 and 17)
Install lock m echanism with rods and rem ote 

control in rev erse  of the "Removal" procedures.
IMPORTANT: Make su re  to use the th ree

Figure 18—Removing Regulator Arm from Track

special locking-type screw s which attach lock 
m echanism  to door fram e. Check operation of door 
lock and rem ote control m echanism afte r in sta ll
ation. As required , rem ote control unit may be 
shifted slightly on door inner panel to obtain sa t
isfactory  lock operation.

DOOR WINDOW REGULATOR 
REPLACEMENT

REMOVAL
1. Remove access panel from  lower portion 

of door.
2. Lower window and rem ove window regula

to r handle and escutcheon plate.

Figure 19—Lowering Regulator from Door
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Figure 20—Removing Door Window Glass

3. While holding regulator assem bly through 
opening in door, rem ove four screw s (figs. 16 and 
17) which attach regulator assem bly to door inner 
panel.

4. Guide regulator a rm  to remove ro lle r  from  
window channel track  (fig. 18). Carefully lower 
regulator assem bly from  door (fig. 19).

INSTALLATION
Install door window regulator in rev erse  order 

of "Removal" procedures. Before installing access 
door, operate window regulator to be su re  ro lle r 
is  not binding in window channel track . If binding 
occurs, bend window regulator a tm  slightly until 
ro lle r  tu rns freely  in channel. Also, check division 
and run channels for alignment.

Figure 22—Cross Section of Window Regulator Channel

DOOR WINDOW GLASS 
REPLACEMENT

REMOVAL
1. Remove access panel from  door inner panel 

below vent window.
2. Unlatch vent window and swing outward.
3. Remove five screw s which attach access 

trim  panel to door just below vent window.
4. Remove fram e to door screw  and fram e to 

divisional channel screw  (fig. 16).
5. Remove th ree division channel lower a t

taching screw s (fig. 16).
6. Remove division channel screw s at top of 

door (fig. 16).
7. Remove two screw s at edge of door which 

attach run channel to door (figs. 16 and 17).
8. Lower window and rem ove window regu

la to r assem bly as described previously (figs. 18 
and 19).

9. T ilt and lower glass assem bly through low
e r access opening (fig. 20).

INSTALLATION
1. Squirt gasoline along glass fille r on both 

sides of g lass to soften seal. Remove glass from  
channel when f ille r  is  sufficiently soft.

2. Thoroughly clean inside of g lass channel 
by removing all ru st and old glazing rubber fille r.

3. Cut new piece of glazing rubber f ille r  to 
length of glass regulator channel.

4. Position glazing rubber f ille r  (soapstone 
side away from  glass) on bottom edge of glass 
1.24-inch from  lower corner as shown in figure 21.

5. Carefully position edge of g lass regulator 
channel 1.24-inch from  lower right co rner (fig. 
21) and then p re s s  channel over g lass and glazing
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Figure 23—Door Vent Window Installed

rubber fille r. Lightly tap channel with rubber ham
m er to firm ly sea t channel over glass and fille r.

6. Install assem bled window into door in re 
verse  order of "Removal" procedures.

NOTE: When inserting glass assem bly into 
door run channels, be careful not scra tch  o r place 
undue s tre s s  on g lass. After installation, ra ise  
and lower window to check for binding. If binding 
occurs, adjust appropriate run channels by loosen
ing applicable channel attaching screw s.

DOOR WINDOW GLASS HORIZONTAL 
SEALS REPLACEMENT

1. Remove access panel from  bottom of door. 
This will rem ove window stop attached to access 
panel and allow top of window to be lowered to a 
point below horizontal w eatherstrips.

2. Using a flat-b lade screw driver, p ry  wea
th e rs trip s  from  door (fig. 22).

3. Install w eatherstrips to door, making su re  
retaining clips a re  fully engaged.

4. Raise window, then install access panel to 
bottom of door.

DOOR WINDOW RUN 
CHANNEL REPLACEMENT

1. Remove door window as explained p rev i
ously under "Door Window Glass Replacem ent."

2. Remove applicable screw s which attach 
either division channel o r run channel to door 
fram ing (fig. 16) and lower channel(s) through 
access opening at bottom of door.

3. Install channel(s) in rev e rse  o rd e r of r e 
moval procedures.

Figure 24—Removing Vent Window

4. Install and adjust window glass as explained 
previously under "Door Window Glass Replace
m ent."

DOOR VENT WINDOW TENSION 
ADJUSTMENT

Cab vent windows a re  of fric tion  type having 
a positive th e ft-res is tan t latch. F riction  mechan
ism  consists of a bushing attached at lower end of 
vent shaft which ro ta tes in a stationary friction 
clamp.

If friction mechanism  is  adjusted too tight, it 
will be difficult to open o r close vent. Too loose an 
adjustm ent will resu lt in a fluttering vent o r one 
having a tendency to close with wind p re ssu re .

If necessary  to change vent fric tion, perform  
procedures as follows:

1. Remove access tr im  panel attached to door 
just below vent window with five screw s. F igure 23 
shows access opening to friction components.

2. Using screw driver, turn  clamp screw  (fig. 
23) to obtain two to four pounds torque while mov
ing vent window from  a ten-degree open position to 
a full-open position. Use either a push o r pull-type 
spring sca le  positioned at re a r  edge of g lass.
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CAB AND BODY MOUNTINGS 1-56

Figure 25—Vent Window Disassembled

3. After obtaining proper tension, install ac 
cess trim  panel.

DOOR VENT GLASS REPLACEMENT

REMOVAL
1. Remove sm all access panel from  inner side 

of door below vent window.
2. At bottom of vent glass (fig. 23), place hand 

to catch vent fric tion components, then remove 
screw  from  friction clamp. Slide clamp, friction 
bushing, and flat steel w asher from  vent shaft.

3. At top of door through sm all access open
ing (see inset, fig. 23), tu rn  vent upper pivot screw  
from  vent fram e.

NOTE: Screw need not be removed completely, 
just enough to become disengaged from  vent glass 
channel.

4. Remove th ree  screw s which attach division 
channel to vent channel just below vent latch. Using 
a screw driver, p ry  down on vent channel as  shown 
in figure 24, which will cause upper p art of channel 
to become disengaged from  pivot screw . Rotate 
g lass channel lower pivot shaft up out of vent 
channel.

5. Remove two screw s which attach glass up
p e r  channel to g lass lower channel (fig. 25).

6. Apply gasoline on vent glazing rubber to 
soften old rubber. When rubber softens sufficiently, 
separate  upper and lower glass channels, then r e 
move old g lass.

INSTALLATION
1. Thoroughly clean inside of glass,channels

Door Edge 
Panel

Figure 26—Door Weatherstrip Installed

to rem ove old glazing rubber, ru st, o r o ther fo r
eign m atter.

2. Position new glazing rubber (soapstone side 
away from  glass) around edge of g lass. P re ss  
g lass with glazing rubber into lower channel, then 
p re ss  upper channel over top of g lass . Make su re 
channels a re  firm ly seated, then in sta ll two sm all 
screw s which attach channels together (fig. 25).

3. If necessary , tr im  glazing rubber at ends 
of channels and along sides of channel each side of 
g lass. As required , sea l cracks at la tch  bracket.

4. In sert pivot stud of vent lower channel into 
hole of vent fram e as shown in figure 24. Through 
sm all access hole at top of door, install vent upper 
pivot screw . Install th ree  screw s which attach 
bracket of vent channel to g lass division channel 
just below vent latch.

5. Install special flat w asher, nylon friction 
bushing, and friction clamp on vent lower channel 
pivot shaft, positioned as shown in figure 23.

NOTE: Make su re  that tab on special flat 
w asher is  positioned properly  to act as a stop of 
vent when it is  in full open position. Attach friction 
clamp to vent lower fram e with screw . Tighten 
screw  to obtain two to four pounds torque while 
moving vent window from  a ten-degree to a full- 
open position. Use either a push or pull type spring 
scale positioned at re a r  edge of glass.

6. Install access panel to inner side of door.

DOOR WEATHERSTRIP 
REPLACEMENT

1. Remove screw -reta ined  clips from  w eather
s trip  around p erim e te r of door. F igure 26 shows 
view of w eatherstrip  installed  at re ta in e r.

2. Pull w eatherstrip  from  door, then scrape 
any rubber o r adhesive m ateria l which may have 
become bonded to door surface.
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CAB AND BODY MOUNTINGS 1-57

3. Apply coat of w eatherstrip  adhesive to seal 
and sea l su rfaces of door as directed by manu
fa c tu re r of adhesive. D irections for application 
a re  usually found on adhesive container.

4. Position sea l around p erim ete r of door,

making su re  corners of sea l engage respective 
corners of door.

5. Install screw -reta ined  clips (fig. 26) to door 
and w eatherstrip . Tighten clip screw s firm ly but 
be careful not to te a r w eatherstrip .

CAB VENTILATION AND HEATING

VENTILATION

A single g rilled  intake at front center of cab 
(fig. 26) perm its outside a ir  to enter plenum cham
ber located between the cab outer and inner panels. 
From  the plenum cham ber, outside a ir  can be di
rected  into cab in terio r through opening at front of 
d river and through opening at front of passenger. 
When heater is  used, the outside a ir  en ters heat
ing system  through the righ t side opening.

The outlet located ahead of d river is  opened 
and closed manually by control knob on dash. The 
control knob pushed inward closes outlet door and 
pulling out on knob opens outlet door. A spring- 
loaded door prop re ta in s door snug in either the 
fully opened or closed positions. A rubber seal 
around perim ete r of outlet door provides positive

sealing of outlet. Seal, which is  glued to door, can 
be readily  replaced if necessary .

CONTROL ADJUSTMENT (DRIVER"S SIDE)
NOTE: R efer to inset of figure 27.
When control knob on dash is pushed complete

ly in, the a ir  outlet door should close snug to out
le t opening.

If door is  not seated  completely with control 
knob in th is position, loosen screw  at control con
duit clamp above door which will allow com pres
sion spring within door telescopic prop to force 
door tight to opening. Retighten clamp screw  afte r 
making adjustm ent.

HEATING

The heater is of the w ater valve tem peratu re 
control type (fig. 28) and is  serv iced  in sam e man
n er as "A ir-Flow  H eater" described previously 
under "Conventional Model Cabs."

Figure 27—Outside Air Intake

CAB REPLACEMENT

N ecessary  equipment for efficient and safe 
replacem ent of cab consists of a chain hoist (1-ton 
minimum capacity), a sling having padded hangers, 
and two o r m ore support blocks to re s t cab on 
when it is removed from  chassis.

NOTE: A wood 4 x 4, 1%  feet long positioned

through cab door openings with a hoist chain a t
tached securely  to each end can be used. However, 
means of protecting top of cab from  chain must be 
provided. Also, be su re  to provide padding at points 
where beam contacts cab openings and carefully 
position beam to assu re  p roper cab support.
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Figure 29—tiffing Sling Attached fo Cob

CAB REMOVAL

1. Disconnect battery  ground strap .
2. On vehicles with a ir  brakes, exhaust a ir  

supply from  a ir  tank at drain fitting. Remove bump
e r  (with attached a ir  tank, if used).

3. Open heater tem perature control on dash to 
full open position, and drain rad ia tor. Disconnect 
hea te r hoses at cab connections.

4. Disconnect accelera to r linkage and s te e r 
ing flexible coupling, marking for la te r alignment. 
Disconnect brake lines and clutch line.

5. Disconnect speedom eter cable and a lle le c -

Figure 30—Mounting of Cob Rear Support

Figure 31 —Rear Hold-Down Catch on Wood Block

tr ie  connectors that junction cab with the chassis. 
Remove cab-to -chassis ground s trap s .

NOTE: REMOVE OR SECURE ALL LOOSE 
ITEMS IN CAB BEFORE TILTING. PLACE SHIFT 
LEVER IN NEUTRAL AND THE HAND BRAKE IN 
FULL-APPLIED POSITION.

6. Attach a  suitable padded lifting sling (fig. 
29) to cab with doors partly  open (lifting cab with 
doors closed will disturb door alignment la ter).

7. Using aid of assistan t and hoist, tilt  cab 
approximately 45° to the unloaded position of cab 
mounting torsion bar (re fer to preceding caution) 
and suspend safely there . While cab is  in this posi
tion, in se rt a pry  bar in between cab right support 
and cab s ill. Remove th ree  forw ard bolts, lock 
w ashers and nuts from  cab right support to sill 
brackets (B, fig. 30). Use pry  bar to a s s is t in r e 
moving bolts. Disconnect check link at right side 
of cab.

8. P lace a short piece of wood 2" x 4" over 
catch hole in cab re a r  support (fig. 31), then with 
aid of assistan t, lower cab until catch at bottom of 
cab re s ts  on block. This will prevent engagement 
of cab hold-down catch. Remove two retaining bolts 
from  torsion  b a r at cab left support and remove 
support cap. R aise cab slightly, and remove re a r  
mounting bolt (C, fig. 30) attaching right support 
to sill b rackets.

9. R aise cab slightly to c lea r cab lift mech
anism , then forw ard and up to c lea r shift control 
panel. F igure 32 shows cab and chassis disconnect 
points.

10. Lower cab onto suitable blocks, then re 
move chainfall and lifting sling.

NOTE: Left support can be removed from  cab, 
if desired .

CAB INSTALLATION

1. Install lifting sling and chainfall to cab 
with doors slightly open (fig. 29).
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CAB DISCONNECT POINTS

CHASSIS DISCONNECT POINTS

Figure 32—Cab and Chassis Disconnect Points (Typical)

2. Raise cab and install support (if previously 
removed) loosely to cab left s ill brackets.

NOTE: Cab tilt  to rsion  b ar, check link, and 
right cab to sill support should be in position on 
chassis as shown in lower view of figure 32.

3. Raise cab over chassis and lower into posi
tion, forw ard slightly to c lea r shift control panel, 
then back and down until steering  gear coupling 
can be engaged using m arks made previously for 
p ro p er alignment.

4. Finish lowering cab until left support re s ts  
on torsion  b ar. Install support cap with two bolts, 
torque bolts to 50-60 foot-pounds.

5. Install check link retaining clevis pin with 
co tter pin (A, fig. 30). Install bolt (C, fig. 30) into 
re a r  hole of cab right s ill  b rackets and support.

6. In sert a p ry  bar in between cab right sup
port and cab s ill.

7. With two ass is tan ts , one holding p ry  bar 
and the other helping to tilt  cab forw ard (approx
im ately 45 degrees), install the th ree  rem aining 
bolts, lock w ashers, and nuts (B, fig. 30) in the 
right cab support and s ill brackets. Use p ry  bar 
to align bolt holes. Torque bolt nuts to 40-50 foot
pounds.

8. Tighten steering  coupling clamp bolt to 40- 
50 foot-pounds torque. Connect speedom eter cable

Figure 33—Torsion Bar Tension Adjustment Lever Installed

and all e lec tric  connectors that junction with the 
cab -to -chassis .

9. Connect acce le ra to r linkage and adjust as 
outlined under ENGINE FUEL SYSTEM (SEC. 6M). 
Connect a ll ground strap s .

10. Connect brake lines and hoses. Bleed the 
brakes as outlined under "HYDRAULIC BRAKES" 
(SEC. 5A) if equipped with hydraulic b rakes.

11. Connect clutch flexible line and bleed as 
outlined under "CLUTCH CONTROLS" (SEC. 7D).

12. Connect heater hoses and fill rad ia to r.
13. Install bum per to front of fram e. If vehicle 

is  equipped with a ir  b rakes, connect a ir  lines.
14. Check cab tilting and lock action.

TILT CAB TORSION BAR 
REPLACEMENT

A chain hoist and a lifting sling a re  required  
to properly  rep lace cab torsion b a r as the weight 
of cab must be rem oved from  bar. Also, the aid of 
one o r m ore assis tan ts  is  recommended.

REMOVAL
Instructions below perta in  to cab replacem ent 

p rocedures when cab is  tilted  (approximately 45 
degrees) and suspended safely with weight of cab 
rem oved from  chassis . A chain from  hoist hook, 
down over re a r  center of cab and attached to cab 
re a r  hold-down catch will a ss is t in maintaining cab 
safely at a 45-degree angle.

IMPORTANT: P ro tec t top of cab from  damage 
by hoist equipment.

1. Secure hoist sling at re a r  of door openings.
2. Remove weight of cab from  chassis.
3. Remove two retaining bolts from  mounting 

cap at torsion  bar right fram e bracket and from  
support cap left support.

4. Remove bolt, nut, and w ashers which a t
tach to rsion  b a r anchor lev er to cab mounting left
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VIEW A-LEFT MOUNTING VIEW B—RIGHT MOUNTING
(AIL STEEL TILT MODELS) (70 STEEL TILT MODELS)

Figure 34—Cab Torsion Bar Stop Brackets Installed

fram e bracket. Remove arm  from  bar and bracket.
5. Loosen cap screw  which clamps cab right 

mounting bracket to right end of torsion bar.
6. Slide torsion b a r from  cab right fram e 

bracket, then slide bar in opposite direction from  
cab left support.

CAUTION: DO NOT hammer on end of bar.

INSTALLATION
1. Before replacem ent of torsion b ar, inspect 

fram e brackets (castings) and cab supports (cast
ings) fo r cracks. DO NOT WELD OR BRAZE 
BRACKETS. If cracked, replace.

2. P relub rica te  left fram e bracket opening and 
right fram e bracket. Slide hex end of torsion bar 
into left fram e bracket, then in se rt opposite end 
into cab right support.

3. Install to rsion  b a r anchor lever over end of 
b a r and into fram e bracket.

NOTE: Lever should be located on b a r so that 
opposite end of anchor lev er is  located near center 
of se rra tio n s on cab bracket (fig. 33).

4. Install cab stop brackets (if previously r e 
moved) to torsion b ar cab and fram e brackets as 
shown in figure 34. Torque attaching bolts to 35 to 
50 foot-pounds. Make su re  stop brackets a re  in
stalled  as shown.

5. Install to rsion  b a r right fram e b racket cap 
and cab left support cap with two bolts and wash
e rs . Torque bolts to 50-60 foot-pounds.

6. Tighten bolt which clam ps cab righ t mount
ing bracket to end of to rsion  b a r (fig. 34) to 65-75 
foot-pounds on se r ie s  70 or 100-110 foot-pounds 
on se r ie s  90 tilt  cab models.

7. Lubricate all cab tilt lubrication fittings 
with lubricant specified in LUBRICATION (SEC. 0).

8. R aise and lower cab to check operation. If 
cab r is e s  too fast from  operating position o r if 
considerable effort is  required  to ra ise  cab, make 
torsion bar tension adjustm ent as d irected  la te r.

TORSION BAR TENSION 
ADJUSTMENT

1. T ilt cab forw ard to an angle whereby the 
to rsional load is  rem ovedfrom to rsionbar. Usually 
the bar will become unloaded when cab is  tilted  
45 to 50 degrees. This unloaded angle position 
may vary slightly on different vehicles.

IMPORTANT: Before continuing, check tight
ness of screw  which clam ps cab righ t mounting 
bracket to to rsion  b a r. Tighten screw  firm ly ONLY 
when torsion  b a r is  unloaded -  cab tilted  p a r t way. 
If screw  is  loose, cab bracket may frac tu re  when 
torsion bar is  loaded.

2. SAFELY support cab at angle at which to r
sion b a r becomes unloaded. An overhead hoist is 
recom m ended fo r supporting cab in this position 
as it will allow cab to tilt  slightly fore o r aft to 
facilita te  alignment of torsion bar anchor lev er to 
cab fram e bracket.

3. Loosen nut on bolt which attaches the anchor 
lever and se rra te d  spacer block to the cab fram e 
bracket (fig. 33). Loosen nut only enough for spacer 
to c lea r se rra tio n s .

4. By tilting  cab slightly fore and aft, the 
sm all se rra ted  spacer block can be relocated to 
new re la ted  se rra tio n s on cab fram e bracket as  
desired .

5. Tighten anchor bolt nut to 100-110 ft.- lb s .
6. Check cab tilting  action. If necessary , r e 

position anchor point of to rsion  b a r anchor lever 
as d irected  above.

NOTE: If adjustm ent is  such that cab r ise s  
rapidly to fu ll-tilt position, damage to cab check 
link could occur and also  upon lowering of the cab 
to operating position, considerable effort may be 
required .

IMPORTANT: Final check tightness of anchor 
lever bolt nut.
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CAB CONSTRUCTION

The Aluminum T ilt 90 Series cab rep resen ts  
many modern engineering features designed to 
provide excellent d river comfort and safety (fig. 1).
The cab is offered in th ree  different BBC dimen
sions; standard cab is 54 inches, optional sleeper 
cabs a re  74 and 86 inches. Refer to "GENERAL 
CAB MAINTENANCE" (SEC. 1A) for information 
concerning cab identification.

Cab is  hinge-mounted at front to allow cab 
to be tilted 80 degrees forward for access to en
gine, controls, and cab understructure. Tilting 
is  accomplished through use of a hand-operated 
hydraulic pump and lifting cylinder. A positive 
pin-type locking device is  employed to retain  
cab in selected tilt position. R ear cab mount 
latches re lease hydraulically when tilt pump is 
operated in "U P”  position.

Cab fram ing and paneling is  of aluminum 
construction. Engine housing is  composed of left 
and right hand stamped panels with a center con
necting panel with offset. Form ed sheet aluminum 
outer panels are  sealed and riveted to m ajor cab 
fram e m em bers.

Cab front upper panel is  a formed aluminum 
stamping incorporating openings for hea ter inlet, 
rad ia to r g rill, and engine service doors. The 
access doors are hinge mounted with magnetic 
catches. The g rill is a cross-hatched assem bly 
of extruded aluminum strip s  surrounded by a 
bright m etal moulding.

The roof, cab back, and sides are  completely 
lined with rigid foam m ateria l. Over this is  a 
layer of tufflex insulation covered with embossed 
black vinyl. Non-reflective finished m ateria ls are 
used throughout for in terio r of cab.

The floor is  insulated and covered with rub
ber matting o r optional black nylon carpeting.
Carpeting is laminated to 1/2" resin  impregnated 
tufflex with a polyethylene pigmented skin. F loor Figure 1 —Aluminum Til I Cab (90)

covering extends from  dash to back of cab o r 
sleeper com partment front panel.

The center console houses instrum ents, con
tro ls , heater, and a ir  conditioning components 
(if equipped). Quick re lease  fasteners re ta in  ac 
cess covers to console and allow easy access to 
wiring, instrum ents, and heater components.

The tinted windshield is  of the two-piece 
type, retained in cab opening by means of a rub
b e r w eatherstrip  with in se rt. The door and sleep
e r  com partment ventilators are  retained in cab 
and door openings in same m anner as windshield. 
The re a r  window(s) is  retained with a one-piece 
w eatherstrip  without insert.
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Extruded aluminum door fram es surround 
p erim e te r of cab opening. F ram es serve as up
right s tru c tu ra l m em bers for rigid side support 
and assu re  proper door fit. Each entrance door 
is  of double-wall construction and is attached to 
front of cab opening by a piano-type continuous 
hinge. Lower front section of each door has a

CAB TILTING 

CAB TILTING INSTRUCTIONS

Cab tilting is  accomplished by a manually 
operated hydraulic pump with oil re se rv o ir  in 
conjunction with one double-acting 2-inch diam e
te r  hydraulic cylinder. Cylinder and pump are  
mounted on outside of right fram e ra il. See F ig 
u re s  2 and 3.

A valve control handle on the pump d irec ts 
the flow of hydraulic fluid to the cylinder to 
cause cab to ra ise  o r lower.

The cab hold-down catches a re  also hydrauli- 
cally operated and will autom atically re lease  when 
pump is operated with lever in “ UP”  position 
(fig. 4). An additional mechanically operated 
safety catch is also provided as part of the hold- 
down system .

Stamped on the top of the pump control valve 
a re  the le tte rs  “ DN” and “ UP” . When the cab 
is  in norm al driving position, place lever in 
“ UP”  position. When pump is  operated, cab will 
t i l t  forward. When the cab is  tilted forward, place 
lev er in “ DN” position. When pump is operated, 
cab will lower to norm al driving position.

RAISING CAB (Figs. 2, 3, and 4)
IMPORTANT: Before raising cab, remove 

o r secure loose a rtic le s  in cab, place tran sm is
sion gearshift lever(s) in Neutral, and apply park -

Figure 2—Cob Tilting Hydraulic Pump (Typical)

cut-out section for a safety window o r fre sh -a ir  
ventilator. Manually operated door windows are 
provided with an e lectric  power window available 
as optional equipment in right hand door only. 
Door vent window is  of the friction-hinge type 
with a positive th e ft-res is tan t latch.

MECHANISM

ing brake. Fasten d r iv e r 's  seat belt to clip. Make 
certa in  cab doors a re  closed tight.

1. Place valve lever in “ U P” position.
2. P lace pump handle in pump socket.

Figure 3—Tilt Cylinder and Linkage

Figure 4—Cab Rear Mounting and Catch (Typical)
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3. Pull m echanically operated safety catch 
handle out and hold until cab is  free.

4. Lift cab by operating pump handle up and 
down.

NOTE: When the cab is ra ised  to the point 
where the weight of cab is g rea ter forw ard of 
hinges than to the re a r , the cab will fall forward 
by gravitational pull at a controlled ra te .

O perator may fu rther lim it the ra te  of free 
fall by opening and closing the pump valve. This 
is  done by moving control lever between “ UP”  
and “ DN” positions until cab has reached desired  
angle of tilt.

5. When desired  tilt  angle is  reached, place

safety pin in locking slo ts of ti lt  lever m echa
nism . As the resu lt of the unique design of the tilt  
lever mechanism, the cab can be secured in any 
position from  full tilt  to full down.

CAUTION
LOCK PIN MUST BE INSERTED 

IN SLIDE CHANNEL WHENEVER CAB

IS IN A RAISED POSITION. DO NOT 

RAISE OR LOWER CAB WITH PIN IN 

SLIDE CHANNEL.

1 Vent Plug
2 Fill Plug and Stand Pipe
3 Quad Ring With Back-Up

Washer
4 Pump Piston
5 Beam Post
6 Clevis Pin - Beam
7 Pin
8 Clip - Piston Head

21 20 19 18

9 Beam
10 Handle
11 Fixed Orifice, Screen and

Seal Ring
12 Oil Seal
13 Screens and Retaining Ring

(Both Ports)
14 Snap Ring
15 Valve Spool

17 16 15

16 Roll Pin (Valve Control Stop)
17 Connector (Valve-to-Pump

With O-Ring and Back-Up 
Washers)

18 Outlet Check Ball
19 Suction Check Ball
20 Relief Valve
21 Suction Screen

T-6261

Figure S—Schematic of Hydraulic Pump Assembly (Typical)
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TORQUE 40 TO 50 FT. LBS.

PUMP ASSEMBLY

T-6912

Figure 6—Hydraulic Pump Installation

LOWERING CAB (Figs. 2, 3, and 4)
1. P lace gearshift lever(s) in Neutral and 

apply parking brake.
2. P lace valve lever in “ DN”  position.
3. P lace pump handle in pump socket.
4. Remove safety pin from  locking slo ts in 

tilt  lever m echanism. It may be necessary  to 
operate pump slightly to relieve weight from pin 
before pulling it out.

5. Lower cab by operating pump handle up 
and down.

NOTE: When cab passes over-cen ter so that 
weight of cab is  g rea te r to re a r  of pivot hinges 
than to front, the cab will fall a t a controlled ra te  
due to gravitational pull. O perator may further 
lim it the ra te  of free fall by opening and closing 
the pump valve. This is  done by moving control 
lever between “ DN” and “ U P”  positions until 
cab has reached full-down position. The hold- 
down catches operate autom atically, and when cab 
is  in full-down position, hold-down catches and 
safety catch will lock. After cab is  in full-down 
position, visually inspect each catch to be su re 
they are fully locked.

HYDRAULIC PUMP AND TILT CYLINDER
The cab tilting hydraulic pump is  of the 

c lo sed -rese rv o ir type. Pump is  equipped with a 
p re ssu re  re lie f valve to prevent hydraulic p re s 
su re  from  exceeding designed pump strength. A 
standpipe is  inserted  down into re se rv o ir to a s 
su re  ample a ir  space is  provided above hydraulic
oil. Since the system  is  of the closed re se rv o ir 
type, a ir  space above oil is  necessary  to prevent

cavitation when oil is  removed from  re se rv o ir 
when tilting cab.

NOTE: F ill pump re se rv o ir  only through 
the fill plug and standpipe opening, not through 
re lie f vent plug opening, when cab is  in "Down" 
position. This is  necessary  to prevent over-filling 
of hydraulic system  which could re su lt in e rra tic  
pumping action and oil spray through re se rv o ir  
re lie f valve when cab is  lowered.

PUMP OPERATION
NOTE: Key num bers re fe r to figure 5.
Hydraulic oil is  drawn f r o m  re se rv o ir  

through suction screen  (21) and in let check valve 
(19) due to upward movement of pump piston (4) 
as  pump handle (10) and beam (9) a re  ra ised .
Oil is  pulled into pump cylinder until handle 
reaches end of upward travel.

When the handle is lowered, oil p re ssu re  
closes suction check ball (19) and opens outlet 
check ball (1'8). Due to downward movement of 
piston, oil en ters passage above outlet ball and 
is  directed  into valve spool cavity. The valve 
spool (15), shown in position for raising  cab, 
d iverts high p re ssu re  oil through passages and 
po rt screen  leading to left hydraulic line as illu s
tra ted  on figure 5. Hydraulic oil returning from  
tilt  cylinder en ters pump through righ t hand hose, 
p asses  through the upper portion of valve spool 
(15), into a fixed re str ic tio n  orifice (11), and is 
returned to the re se rv o ir.

The fixed restric tion  orifice (11) is designed 
to lim it the maximum ra te  of fall when cab weight 
p asses “ over cen te r”  during norm al cab tilting 
o r  lowering. This fixed orifice is  protected by 
a screen  to prevent d irt from  clogging passage. 
Also, externally adjustable stops a re  provided 
which contact ro ll pin (16) on valve spool (15). 
As required, these stops may be externally ad
justed to fu rther lim it the ra te  of cab fall.

If operator continues to actuate handle when 
cab is  fully tilted o r if prop pin was not removed 
from  lock position and control lever is  in “ UP”  
position, extrem e hydraulic p re ssu re s  can be 
generated which will open a p re -se t  re lie f valve 
(2Q). The re lie f valve is  calibrated to allow suf
ficient p re ssu re  to tilt  cab under all norm al 
conditions, yet provide a m oderate safety factor. 
When oil p re ssu re  beneath pump piston exceeds 
re lie f valve setting, valve will bypass oil directly  
to pump re se rv o ir.

Quad rings and seals a re  used throughout 
pump to elim inate leaks due to oil p re ssu re . 
Screens a re  used in oil passages to p ro tect pump 
from  external d irt that could en ter through hy
draulic lines o r re se rv o ir f ille r  opening.

PUMP REPLACEMENT (Fig. 6)
1. Remove hydraulic hoses from  control
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CAB AND BODY MOUNTINGS 1-65

20

1 Valve Ball
2 Spring
3 S trainer Screen
4 Fluid Hose
5 Screen
6 Piston
7 P iston Spacer
8 O -ring

17 16 15 14

9 Velocity Fuse
10 Elbow
11 Packing Set
12 Gland Nut
13 Wiper
14 Adapter
15 Wave W asher
16 Back-up W asher

17 O -ring
18 Piston Rod
19 Cylinder Assembly
20 Back-up W ashers
21 Packing Set
22 Piston Rod Nut
23 Plug
24 Ball Spring t-6918

Figure 7—Schematic of Tilt Cylinder and Velocity Fuses

valve body. Seal hose connections to prevent 
dripping of oil and entry of d irt.

2. Remove fram e-to-pum p bracket-bolts and 
remove pump from  chassis.

3. Remove bracket-to-pum p bolts from  re a r  
of pump body.

4. Reverse rem oval procedure to install 
pump assem bly. Torque mounting bolts to 40-50 
foot-pounds. Tighten hydraulic hose connections 
firm ly afte r bleeding system  as described la te r .

TILT CYLINDER OPERATION (Fig. 7)
Hydraulic oil from  pump p asses  through high 

p re ssu re  hoses to the two re a r  cab mounting hy
draulic latches and the tilt cylinder. The tilt  
cylinder is  mounted on right side of vehicle be
tween fram e and cab.

The tilt cylinder assem bly is composed of a 
high tensile strength  cylinder, a chrom ium  fin
ished rod and piston, and two velocity safety 
fuses. The velocity fuses a re  of the sam e basic 
construction and a re  designed to prevent the cab 
from  free-falling  in the event a hydraulic hose 
o r fitting b reaks. One velocity fuse is  located in 
the base end of the cylinder (push port); the other 
is  mounted externally a t the rod end of the cylin
d er (pull port).

The design of the velocity fuse is  such that 
oil from  the valve com es through the hose and 
im m ediately has to pass through the sc reen  (3). 
This f ilte rs  out any d irt that may be caught in the 
hose when the hoses a re  assem bled to the system . 
The oil then p asses  through a hollow se t screw

and check ball (1) into the cylinder. In the rev erse  
direction, oil passes around check ball (1) and 
through the hollow se t screw  and screen  (3) and 
back to the pump through the hose. During the 
pumping cycle, it  is  im possible to generate enough
oil to lock these fuses. Check ball (1) is  held off 
the sea t due to the p re ssu re  of spring (2) which is 
se t by the hollow se t screw .

All of these valves a re  factory se t on an 
a ir-m anom eter to insure  that they are  all exactly 
alike. When the cab reaches the center of gravity 
and reaches the control fall portion of the cycle, 
a back p re ssu re  is  created  due to the oil trying 
to get back to the re se rv o ir  through the fixed 
orifice and valve spool. The valve spool, due to 
the adjustable stops, c rea tes  a back p re ssu re  all 
the way through the hose and back to the velocity 
fuse at the tilt  cylinder. This back p re ssu re  plus 
the calib rated  spring setting at the velocity fuse, 
will hold the check ball off its  seat. If, fo r any 
reason such as a hose breaking, the back p r e s 
sure developed a t the pump will be lo st and 
increased  oil flow from  cylinder will im m ediately 
drive the check ball onto its  sea t, thereby stop
ping oil flow from  cylinder. In o rder to unlock 
check valve (lift velocity fuse ball from  its seat), 
the broken hose o r o ther damage m ust be r e 
paired , then the pump control valve spool is 
placed in its  alternate position and the pump 
handle actuated. This usually req u ires  several 
s tro k es of the pump handle. Return pump control 
valve handle to original position and cylinder 
should operate norm ally.
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CAB AND BODY MOUNTINGS 1-66

R.H. P IVOT BRACE 

A N D  BRACKET ASSEMBLY

R.H. PIVOT 

ASSEMBLY

TORQUE TO 90-110 FT.-LBS.'

L.H. P IVO T ASSEMBLY'

L.H. P IVOT BRACE 

, A N D  BRACKET 

ASSEMBLY

Figure 8—Front Mounting arid Cylinder Installation

The setting of the velocity fuses a re  such 
that they will not actuate unless there is  a serious 
break  o r leak in the system . The operator is able 
to adjust the valve spool with the adjustable stop 
and further there is  the fixed orifice between the 
valve and the pump. The velocity fuse is  se t 
slightly higher than the fixed orifice ra te . This 
means that regard less of what the operator does, 
he will not be able to set the velocity fuses if the 
system  is  operating properly. If the velocity 
fuses trig g er and the hydraulic tilt system  seizes, 
it indicates the cab is  falling fa s te r than the pump 
fixed orifice setting or a leak exists at some point 
in the hydraulic hoses o r  fittings. R epairs to 
system  m ust be made to prevent fuses from  
triggering.

NOTE: NEVER attem pt to rep a ir individual 
p a r ts  of velocity fuses. They are  factory c a li
b ra ted  and m ust be replaced as an assem bly. 
If velocity fuses a re  defective, re tu rn  complete 
tilt  cylinder to factory for rep a irs .

During the controlled fall portion of the tilt 
cycle, a suction is  created  on one side of the tilt  
cylinder piston. This suction is  sufficient to

cause oil to be drawn directly  into back side of 
the cylinder. The cylinder rem ains full of hy
draulic oil at all tim es.

IMPORTANT: Replenish the hydraulic tilt 
system  only with oil meeting MIL-H-5606B specifi
cation to ensure that oil m aintains light viscosity 
to provide controlled back p re ssu re s  through a 
wide tem perature range. This is  necessary  to 
a ssu re  co rrec t operation of velocity safety fuses 
and p roper back-fill of cylinder during controlled 
fall portion of tilt  cycle.

TILT CYLINDER REPLACEMENT (Figs. 7 and 8)
1. Lower cab. Remove hoses from  both ends 

of tilt cylinder and sea l connections.
2. Remove heater inlet duct from  cab front 

panel.
3. Remove cotter pins and w ashers from  both 

ends of cylinder. Remove cylinder from  vehicle.
4. Prop channel assem bly may be removed in 

sam e manner as ti lt  cylinder.
5. R everse rem oval procedure to install tilt 

cylinder and prop channel assem bly.
6. Tighten hydraulic hose connections firm ly 

a fte r bleeding system  as d irected  la te r . Tighten 
b racket-to -fram e bolts at base end of cylinder to 
50-60 foot-pounds torque.

CAB LOCK ASSEMBLY REPLACEMENT 
(Refer to Fig. 9)

1. T ilt cab and in se rt lock pin (fig. 8).
2. Remove hydraulic line from  cylinder. Seal 

hose connection to prevent dripping of oil and entry 
of d irt.

3. Remove four bolts from  fram e bracket and 
cab lock assem bly. Then remove lower cab support 
and cab lock assem bly from  fram e bracket.

NOTE: On right hand assem bly, if necessary , 
rem ove safety hook bracket bolts and hold down 
rod support bracket bolts. Then remove hold down 
rod, safety hook re tu rn  spring, safety hook bracket 
and hold down rod support bracket.

4. Inspect apd replace p a rts  as necessary .

NOTE: To replace O -ring sea ls and hold down 
spring, follow procedure outlined la te r .

5. R everse rem oval procedure for installing 
cab latch assem bly noting torque specifications as 
shown in figure 9.

6. After installing hydraulic line to cylinder 
bleed the system  as described la te r .

O-RING REPLACEMENT ON CAB 
LOCK ASSEMBLY (Fig. 10)

NOTE: On some models it may not be neces
sa ry  to remove cab lock assem bly to replace 
O -rings.
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CAB AND BODY MOUNTINGS 1-67

CAB UNDERSTRUCTURE FRAMING

HOLD-DOWN SPRING

Figure 9—Rear Mounting and Hydraulic Latch

1. Remove hydraulic oil line if not previously 
done.

2. Loosen the cylinder cap with strap  wrench 
as shown in figure 11, then use strap  wrench and 
rem ove cylinder b a rre l from  body.

3. Remove cap and O-ring; remove piston 
and O -ring and then wiper sea l from  bore from  
inside cylinder at external threaded end.

4. Clean and inspect a ll p a r ts  for damage. 
Replace O -rings, wiper seal and damaged p arts .

NOTE: Make su re no d irt o r foreign m ateria l 
gets in cylinder o r piston.

5. Carefully install new w iper seal in cylinder 
bore cavity. Install piston O -ring, cap O -ring, 
coat piston with petrolatum  jelly, install piston in 
cylinder, and screw  cap in cylinder finger tight.

6. Install cylinder in body and tighten with 
strap  wrench and then tighten cap to cylinder (fig. 
11 ).

7. Install hydraulic line fitting in cap if p re 
viously removed. Connect hydraulic line and bleed 
a s  described la te r.

Figure 10—Tilt Cab Lock

SPRING REPLACEMENT (Fig. 10)

WARNING - Tension on hold down 
spring is considerable and must be re
leased or applied gradually with caution.

1. With cab lock assem bly removed from  ve
hicle p lace in a large vise and loosen two bolts on 
each side of spring gradually and releasing vise 
against hold down spring tension.

NOTE: When the two nuts a re  loosened to end 
of two bolts there  is s till  about ̂ -inch of tension on 
spring and it will be necessary  to hold cab lock 
assem bly in vise until all tension is  removed from  
hold down spring.

2. Remove tension plate, spring, latching arm  
and com pression plate from  body.

NOTE: Latching arm  can be removed from  
com pression plate by removing cotter pin and pin. 
Also latching arm  re tu rn  spring and pin can be r e 
moved if necessary  (fig. 10).
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CAB AND BODY MOUNTINGS 1-68

SYSTEM BLEEDING PROCEDURE (Fig. 12)
1. Connect all hydraulic lines to pump and 

cylinder.
NOTE: Use sealing compound on all pipe 

threads before assem bly.
2. F irm ly  tighten all connections except the 

two (2) at the tilt  cylinder and one (1) each at 
re a r  cab mounting hydraulic latches. Connections 
should be tightened snugly as they will be loosened 
la te r . Lines at tilt  cylinder should be bled f irs t; 
lines at hydraulic latches will be bled last.

3. Remove pump fille r plug and fill pump 
re se rv o ir  with special hydraulic o il (MIL-H- 
5606A specification) until o il flows from  re s e r 
voir standpipe.

NOTE: DO NOT fill re se rv o ir  through r e 
lief vent plug opening.

4. Loosen connection 1 /4 -tu rn  a t tilt cylinder 
pull p o rt (rod end of tilt cylinder).

5. P lace control valve pump lev er in "DN” 
position and slowly actuate pump handle until 
a ir - f re e  oil flows from  loose connection at tilt 
cylinder. Tighten connection firm ly.

6. F ill pump re se rv o ir  until o il flows from  
standpipe.

7. Loosen connection 1 /4 -tu rn  at tilt cylinder 
push p o rt (base end of tilt  cylinder).

8. P lace control valve pump lever in "U P ”  
position and slowly actuate pump handle until 
a ir - f re e  oil flows from  loose connection at tilt 
cylinder. Tighten connection firm ly.

Figure 11 —Disassembly of Cab Lock Cylinder

3. To reassem ble install com pression plate 
(complete with latching arm ) in body, then spring, 
tension plate and mount th is assem bly in large 
vise to com press spring.

4. C om press spring carefully until two bolts 
and nuts can be installed. Gradually com press 
spring and tighten nuts until tension spring plate 
is  tight against body.

5. Install on vehicle as described under cab 
lock assem bly replacem ent.
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CAB AND BODY MOUNTINGS 1-69

9. Repeat bleeding procedure for left cab 
mounting hydraulic latch, and then fo r righ t cab 
mounting hydraulic latch.

10. After entire system  has been bled and

all connections tightened, place pump valve lev er 
in "DN”  position and actuate handle until ti lt  
cylinder rod bottom s. F ill re se rv o ir  and install 
re se rv o ir  fille r hole plug.

CAB MOUNTINGS

Cab is supported at four points; two pivot- 
type mountings at the front (fig. 8) and two sh ea r- 
type mountings at the re a r  (fig. 10). Front pivot 
mountings a re  used in conjunction with cab tilting 
m echanism. Flexible cushions at re a r  mountings 
p ro tect cab assem bly from  vibration and shock.

Cab re a r  mountings incorporate a hydraulic 
actuated hook type hold-down mechanism  and 
shear type re silien t insu la to rs. The right re a r  
mounting has an adjoining safety catch.

MAINTENANCE
No system atic serv ice  is  required  o ther than a 

periodic check of mounting attaching bolt torques. 
Refer to figures 8 and 10 fo r bolt torques.

If hydraulic leaks occur at re a r  mounting cab 
latches, re fe r  to bleeding procedure described in 
preceding "CAB Tilting Instruc tions."

CAB REPLACEMENT

Due to m assive size of cab assem bly and to 
assu re  safe cab replacem ent, a hoist of 2-ton 
minimum capacity with special adapters a re  
necessary . Four o r m ore heavy support blocks 
a re  required  to re s t  cab once i t  is  lifted from  
chassis . Approximate cab weights are:

54” BBC -  965 lbs.
74" BBC -  1050 lbs.
86" BBC -  1165 lbs.

NOTE: Hoist attachm ents can be im provised 
locally.

REMOVAL (Fig. 13)
1. Disconnect cables from  b atte ries .
2. Drain cooling system  since hea te r hoses 

will be disconnected.
3. Exhaust a ir  supply from  a ir  tanks by 

opening tank dra in  cocks.

Figure 13—Cab Lifting Sling Attachment
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CAB AND BODY MOUNTINGS 1-70

4. Under right dash panel, remove w asher 
fluid re se rv o ir  from  b racket and wiring harness 
cover. Disconnect wiring harness re ta in er and 
m ultiple contact c ircu it connector. The lower 
portion of wiring harness will be pulled through 
cab floor when cab is  tilted.

5. Tilt cab to gain access to clutch linkage, 
coolant hoses, a ir  lines, and wiring.

6. D epressurize a ir  conditioning system  (if 
equipped) as described in “ HEATING AND AIR 
CONDITIONING”  (SEC. 1C). Remove re frig eran t 
hose at A/C com pressor low p re ssu re  fitting. 
Remove hose at A/C receiver-dehydrato r r e 
frig e ran t exit fitting. Be sure to cap the d is 
connected A/C hoses and fittings to prevent 
contam inants from  entering system .

7. Disconnect cab hea te r hoses a t engine 
w ater filte r.

8. On right side of cab, remove four cap 
screw s that attach wiring harn ess re ta in er plate 
to cab understructu re . Follow e lec trica l cable 
down to re a r  of righ t headlight housing and d is
connect wiring harness a t headlight term inals. 
The engine portion of the main wiring harness, 
which was previously disconnected to a m ultiple 
contact c ircu it connector under right cab dash, 
can now be pulled through opening in cab floor. 
Be careful not to damage connector housing at 
end of wiring harness.

9. Remove splash shield from  beneath left 
side of cab understructu re tp gain access to 
clutch linkage and brake application valve.

10. Remove clutch id le r ou ter lever pin and 
separate  clutch re lay  rod assem bly from  lever. 
Fasten  relay  rod to cab understructure with a 
sm all piece of cord o r w ire.

11. Remove clamp bolt which re ta ins U-joint 
coupling to splined steering  gear shaft. Mark 
position of steering  gear shaft-to-U -joint cou
pling to assu re  alignment of steering  wheel 
spokes upon installation. Lift U-joint coupling 
from  steering  gear shaft and tie to understructure 
with cord.

12. At brake application valve, disconnect 
and cap a ir  lines coming from  chassis.

13. Disconnect oil p re ssu re  line at engine 
fitting.

14. Disconnect tachom eter cable from  re a r  
of engine.

15. Disconnect speedom eter c a b l e  from  
transm ission  (or front wheel).

16. All wiring, lines, and linkage between 
cab and chassis should now be disconnected with 
the exception of the hydraulic cylinder linkage and 
cab tilt pivot bolts. However, in the event of 
special equipment, disconnect linkage at m ost 
convenient point.

17. Lower cab afte r placing wooden blocks 
in the “ V”  of both re a r  mountings to prevent

cab locks from  latching.
18. Remove rad ia to r g rill and moulding.
19. Attach hoist front adapter to upper edge 

of g rill opening in cab. Attach hoist re a r  adapter 
to cab re a r  understructu re (fig. 13). Raise hoist 
slightly to take weight of cab assem bly from  
front mountings. Be su re adapters a re  positioned 
p roperly  and a re  contacting cab understructu re  
fram ing.

IMPORTANT: Be sure hoist and adapters 
will support weight of cab assem bly. The 54" 
BBC cab weighs approxim ately 965 pounds; the 
74" and 86" BBC sleeper cabs weigh approxi
m ately 1050 and 1165 pounds respectively.

NOTE: Do not attem pt to lift cab by placing 
a beam through cab door openings.

20. Remove hydraulic cylinder clevis pin and 
inner channel clevis pin at righ t cab pivot b race 
assem bly. Do not open tilt mechanism  hydraulic 
lines.

21. Slightly loosen main pivot bolt a t each 
pivot b racket. Remove six bolts that attach each 
pivot assem bly to fram e bracket.

22. Carefully ra ise  cab from  chassis . Lower 
cab onto suitable support blocks that will contact 
understructu re  fram ing. Remove hoist adapters.

INSTALLATION (Fig. 13)
1. Attach hoist adapters and safely ra ise  

cab over chassis. With aid of ass is tan ts , slowly 
low er cab into position. Install bolts that attach 
each forw ard pivot assem bly to fram e bracket. 
Torque each pivot b racket attaching bolt to 90-110 
foot-pounds. Tighten each main pivot bolt to 
210-230 foot-pounds torque.

2. Install hydraulic cylinder and inner chan
nel clevis pins at cab right pivot b race  assem bly.

3. Operate hydraulic pump until hydraulic 
cylinder supports cab in tilted  position. Install 
safety pin in locking slo ts of support channel. 
Remove hoist adapters from  cab.

4. Install a ll connecting lines, hoses, linkage, 
and wiring. In general, follow, in rev erse  o rder, 
steps 1 through 18 of cab “ Removal”  procedure.

IMPORTANT: Do not operate vehicle until 
a ll lines, linkage and wiring are  properly  in
stalled  and inspected. If cab t i l t  mechanism  
hydraulic lines were opened, be su re  to bleed 
system  as described  previously. Also, check to 
see if re a r  of cab is  resting  properly  in re a r  
mountings and that hydraulic latches a re  opera t
ing co rrec tly  as cab is  lowered through use of 
ti lt  m echanism s. Adjust re a r  m ounting-to-fram e 
bolts as  necessary  and tighten to 25-30 foot
pounds torque.
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DOORS

CAB AND BODY MOUNTINGS 1-71

Cab door opening is  constructed of a con
tinuous aluminum extrusion. A form ed steel 
stamping is  riveted  to the extrusion at the door 
lock a rea . Mounted behind the stamping is  the 
door lock mechanism  and rem ote control a s 
sem bly. The s tr ik e r  bolt is  mounted on re a r  
edge of door and is  surrounded by a foam rubber 
insulator.

Cab doors a re  of double-wall construction 
and are  mounted to cab p illa r by a continuous type 
hinge. Manually operated door windows a re  p ro 
vided with an elec tric  power window available as 
optional equipment. Door components such as 
s tr ik e r  bolt, window regulator and windows may 
be replaced without removing door from  cab.

DOOR REPLACEMENT

REMOVAL (Fig. 14)
1. Remove vertica l bolt from check strap  

b racket on door.
2. If removing righ t door equipped with 

p o w er-ass is t window, disconnect door wiring h a r
n ess from  beneath right dash panel.

3. With aid of ass is tan t to support weight of

door, remove seven cap screw s which attach 
hinge to cab p illa r.

INSTALLATION
With aid of assis tan t, lift door to cab opening 

and install seven hinge attaching cap screw s. 
Tighten cap screw s to 20-25 foot-pounds torque 
a fte r adjusting door in cab opening a s  described 
la te r  under "DOOR ADJUSTMENTS” . Reconnect 
door window control wiring harness (if used).

DOOR ADJUSTMENTS

Cab entrance door can be adjusted to cab 
opening by loosening cap screw s which attach 
hinge to door and to cab p illa r.

DOOR "U P ”  OR "DOWN”  ADJUSTMENT 
(Fig. 14)

1. From  re a r  of door, remove seal, s tr ik e r  
bolt, and sp acers .

2. Remove vertical bolt from  check strap  
b racket on door to allow b e tte r access to hinge 
attaching screw s.

3. Slightly loosen hinge-to-door cap screw s 
then ra ise  o r lower door to desired  position. 
Equal clearances should exist a t top and bottom 
of door.

4. Tighten cap screw s to 20-25 foot-pounds 
torque and continue with following procedure.

DOOR "IN ”  OR "OUT”  ADJUSTMENT (Fig. 14)
1. Slightly loosen h inge-to-p illar cap screw s.
2. Push door in o r out from  cab opening until 

desired  position is  obtained. Door outer panel 
should be flush with cab outer panel at hinge 
a rea .

3. Tighten cap screw s to 20-25 foot-pounds 
torque and install door check strap  pin.

4. Install and adjust s tr ik e r  bolt as  directed  
in next procedure.

SPACER
PLASTIC WASHER

TAPPED FLOATING! 

STRIKER BOLT PLATE
AND WASHER T -5 76 5

Figure 75—Door Striker Bolt and Washers
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CAB AND BODY MOUNTINGS 1-72

Figure 16—Sight Checking Striker Bolt Alignment

Figure 18—Door Release Components

Figure 17—Striker Bolt Alignment

STRIKER BOLT REMOVAL (Fig. 15)
The door s tr ik e r  consists of a special bolt 

and washer assem bly which is  threaded into a 
tapped, floating cage plate in re a r  edge of door 
(fig. 15).

1. Remove sponge rubber seal surrounding 
door s tr ik e r  bolt. Clean away old adhesive.

2. M ark around position of s tr ik e r  bolt 
spacer on edge of door.

3. In sert a hex-head wrench into head of 
s tr ik e r  bolt, then turn  bolt counter-clockw ise from 
plate in door.

4. R everse rem oval procedure to install 
s tr ik e r  bolt. Make sure the thin p lastic  washer 
is  positioned against door surface and center the 
bolt w asher within m arks on door edge.

5. If door has been removed and then in
stalled  o r aligned in opening, the door should not 
be closed completely until a visual check is  made 
to determ ine if lock cam will engage the s trik e r 
bolt co rrec tly . Center of s tr ik e r  bolt should be 
in d irec t alignment with "V ”  slot in door. See 
figure 16. If necessary , reposition s tr ik e r  bolt as 
d irected  below under “ S triker Bolt Adjustm ent.”

STRIKER BOLT ADJUSTMENT
S triker bolt is  adjustable vertically  and tra n s 

v ersely  after loosening the bolt with a 5/16-inch 
hex wrench. The bolt fore and aft adjustm ent is 
obtained by use of shim  sp acers  located between 
the bolt washer and the cab door. F igure 15 il
lu s tra te s  location of bolt, w ashers, and spacer 
with sponge rubber seal removed.

S triker Bolt Fore and Aft Adjustment
1. To check s tr ik e r  bolt for p ro p er fore and 

aft adjustm ent, sm ear g rease o r paint to contact 
side of bolt as  shown in figure 17.

2. Slowly close door until lock cam just con
tac ts  the side of s tr ik e r  bolt and m akes an im 
p ressio n  in the g rease  o r paint.

3. M easure distance between head of bolt and
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Figure 19—Door Lock Cylinder Components

the cam  im pression in g rease . Distance should 
m easure 1/8-inch as shown in figure 17. This 
dimension is  necessary  to assu re  that the head of 
s tr ik e r  bolt will ride at center of nylon shoe.

To obtain th is  dimension, remove the s tr ik e r 
bolt and install o r rem ove shim spacers. Spacers 
a re  available in two thicknesses: 5/64-inch and 
5/32-inch. Make su re the thin p lastic  w asher is 
located against door surface.

A fter obtaining p roper fore and aft ad just
m ent, tighten bolt snug only at th is tim e and 
proceed  with "S triker Bolt Height Adjustm ent."
S trik er Bolt Height Adjustment

This adjustm ent is  im portant to assu re  that 
the righ t proportion of door’s weight will r e s t  on 
s tr ik e r  bolt when door is  closed. If bolt is  im 
properly  positioned, door will be difficult to close 
and an ex tra  load will be placed on hinges which 
could pull door out of alignment.

To make positive check, perform  the following:
1. M ark a horizontal line through center of 

"V" slo t and on door lock cam  as shown in left 
view of figure 17.

2. Sm ear some g rease  o r paint on contact 
edge of lock cam.

3. Slowly close door until cam  barely contacts 
s tr ik e r  bolt. Open door and check contact m ark on 
edge of cam. M ark should be located approxim ately 
1/16-inch below horizontal m ark if properly  aligned.

4. If necessary , ra ise  o r lower the loosened 
s tr ik e r  bolt up o r down by tapping on the w asher 
o r  sp acer at base of s tr ik e r  bolt. DO NOT TAP 
ON HEAD OF BOLT.

Door R ear Edge "In" o r "Out" of Adjustment
To align door re a r  surface flush with cab, 

proceed  as follows:

CAB AND BODY MOUNTINGS 1-73

Figure 20—Door Inside Handle Replacement

Figure 21 —Remote Control and Lock Mechanism
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CAB AND BODY MOUNTINGS 1-74

1 G lass (Optional) 10 Door Glass
2 Vent Door (Std.) 11 Guide Rail Assy.
3 Seal F ille r 12 Regulator Assy.
4 G lass Seal 13 Handle Seal
5 Door Assembly 14 Door T rim  Panel
6 Vent and Division 15 Regulator Handle

Channel Assy. 16 Door Check B racket
7 Run Channel 17 B racket Spacer
8 Outer Handle and 18 Door Check

Gasket 19 Vent Door o r G lass
9 S triker Bolt Opening T rim  Panel

T-6985

Figure 22—Door Components 

( w/Manual Window ControfJ

1. M ark a horizontal line at top of s trik e r 
bo lt base washer or spacer on door.

2. Loosen s tr ik e r  b o l t  slightly, then tap 
against bolt base w asher, to move bolt ' ‘in "  or 
"o u t”  as necessary  to locate door surface flush 
with cab surface when door is  closed. Before 
tightening the s tr ik e r  bolt make su re  top bolt 
base w asher is  contacting the horizontal m ark on 
door. Final tighten s tr ik e r  bolt and install sponge 
rubber seal with rubber adhesive.

NOTE: This door to pilla,r fastener is  an im 
portant attaching p a r t in that it could affect the 
perform ance of vital components and system s, and 
o r could re su lt in m ajor re p a ir expense. It must 
be replaced with one of the sam e p a r t num ber or 
with an equivalent p a r t if replacem ent becom es 
necessary . Do not use a replacem ent p a r t of le s s e r  
quality o r substitute design. Torque values must 
be used a s  specified during reassem bly  to a ssu re  
p roper retention of this p a rt.

DOOR RELEASE AND LOCK 
CYLINDER REPLACEMENT

The outside door re lease  is  of the push
button type screw  re tained to cab outer panel 
(fig. 18). Lock cylinder is  retained to cab panel 
by m eans of a special clip positioned around lock 
cylinder body.

REMOVAL (Figs. 18 and 19)
1. Slide sea t assem bly forw ard as fa r as 

possib le .
2. From  inside ca b ,  rem ove two c ro ss 

recessed  screw s which attach  door re le ase  to 
cab. Remove door re lease  assem bly and gasket 
from  outside of cab.

3. Behind lock mechanism  h o u s i n g ,  or 
through door re lease  cab opening, pull lock cyl
inder re ta in e r clip from  lock cylinder grooves by 
grasping re ta in er lip with long-nosed p lie rs . T ilt 
lock cylinder to p erm it lug to disengage from  lock 
m echanism  lever. Remove lock cylinder and 
gasket from outside cab.

INSTALLATION (Fig. 19)
1. With gasket in position on lock cylinder, 

in se rt cylinder in door and engage lug over lock 
m echanism  lever.

2. While holding cylinder, in se rt legs of r e 
ta in er into grooves of lock cylinder body. Be 
ce rta in  legs of re ta in e r a re  fully engaged.

3. With gasket in position, p lace door r e 
lease  in cab opening and install two c ro ss 
re cessed  screw s. There m ust be a .06-inch 
clearance between re lease  button plunger and 
lock m echanism  lev er. If insufficient clearance
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CAB AND BODY MOUNTINGS 1-75

is  provided, rem ove re lease  assem bly and adjust 
by threading plunger deeper into re lease  button.

4. Insert key into lock cylinder and check 
operation of lock m echanism . P re s s  door r e 
lease  button to determ ine if mechanism  oper
a tes  properly  and p roper plunger clearance is 
provided.

INSIDE HANDLE REPLACEMENT

Window regulator handle and door re lease  
inside handle a re  re tained on splined shafts by 
spring clips. Mounted on shaft beneath door r e 
lease inside handle is  an escutcheon plate. 
(Fig. 20).

1. In se rt clip rem over tool (J-9886) beneath 
handle and force spring clip from grooves in 
base of handle. DO NOT LOSE SPRING CLIP.

2. Note the position of handle and then r e 
move handle (and escutcheon plate) from  splined 
shaft.

3. To install, in se rt spring clip in handle. 
R efer to lower view of figure 20 for co rrec t 
position of clip on handle grooves.

4. To install, place handle (and escutcheon 
plate) in original position and then force handle, 
with installed spring clip, over splined shaft until 
clip becom es fully engaged.

LOCK MECHANISM AND REMOTE 
CONTROL REPLACEMENT

The lock m echanism  and rem ote control a re  
located at cab p illa r. Both components should be 
rem oved at the sam e tim e.

REMOVAL (Fig. 21)
1. Remove door re lease  inside handle and 

escutcheon plate as instructed  previously.
2. Remove door inside lock knob which is 

threaded on lock rod.
3. Remove four c ro ss-rec e ssed  screw s which 

attach  lock m echanism  to cab p illa r.
4. Remove t h r e e  c ro ss-rec e ssed  screw s 

which attach rem ote control assem bly to p illa r 
reinforcem ent panel.

5. Lower both assem blies down between r e 
inforcem ent and cab side panel.

6. Separate components by disengaging fa s
ten e rs  as required.

INSTALLATION (Fig. 21)
Install lock mechanism  and rem ote control 

assem bly in rev erse  o rd e r of “ Rem oval" p ro 
cedures. Tighten screw s firm ly then check op
eration  of components.

1 Glass (Optional)
2 Vent Door (Std.)
3 Seal Filler
4 Seal
5 Door Check
6 Bracket Spacer
7 Door Check Bracket
8 Door Assembly
9 Vent and Division

Channel Assy.
10 Door Glass Run

Channel
11 Door Glass

12 Striker Bolt
13 Outer Handle and

Gasket
14 Guide Rail Assy.
15 Window Regulator

and Motor Assy.
16 Regulator Mounting

Panel
17 Assist Handle
18 Door Trim Panel
19 Trim Panel Cover
20 Vent Door or Glass

Opening Trim Panel

Figure 23—Door Components 
Iw/Electric Window Control)
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CAB AND BODY MOUNTINGS 1-76

Figure 24—Replacing Vent Glass

DOOR WINDOW REGULATOR 
REPLACEMENT

Two types of door window regulator mech
anism s a re  offered; one is  m anually-operated, 
the other is  e lec tric  pow er-assisted  (right hand 
door only).

MANUAL WINDOW REGULATOR REPLACEMENT 
(Fig. 22)

Removal

1. Remove fre sh -a ir  ventilator o r safety 
g lass  from  lower qu arte r of door as d irected  in 
“ GENERAL CAB MAINTENANCE’’ (SEC. 1A) of 
this publication.

2. Remove eight screw s that attach ventilator 
trim  panel to lower q u arte r of door.

3. Lower window to full-down position and 
then r e m o v e  regu la to r handle as d irected  
previously.

4. Remove check strap  and bracket from  in
side door panel.

5. Remove c ro ss-rec e ssed  screw s which a t
tach trim  panel to door.

6. Remove grab handle shields with a flat 
bladed tool. Remove attaching screw s and remove 
both grab handle and trim  handle from  door.

7. Remove four screw s which attach window 
regulator to door inner panel.

8. T ilt regulator assem bly to remove arm

ro lle r  from  track  then carefully lower regulator 
assem bly through opening in low er qu arte r of 
door.

Installation

Install window regulator in rev e rse  o rd e r of 
''R em oval”  p rocedures. Before installing trim  
panel, slip  regula tor handle (without spring clip) 
on splined shaft then roll up window to be sure 
regu la to r m echanism  is  operating freely .

ELECTRIC WINDOW REGULATOR 
REPLACEMENT (Fig. 23)

Removal

1. Lower window to full-down position.
2. Remove c ro ss-rec e ssed  screw s w h i c h  

attach trim  panel to window regulator m otor 
housing.

3. Remove c ro ss-rec e ssed  screw s which a t
tach m otor housing to door inner panel.

4. T ilt window regulator m otor housing to 
allow arm  ro lle r  to slide from window track . D is
connect wiring harness from  m otor and move 
assem bly from  door.

Installation
Install e lec tric  window regulator in rev erse  

o rd e r of “ Removal”  procedures. Before in sta ll
ing tr im  panel, check for p roper operation of 
e lec tric  m otor and regulator m echanism .

DOOR VENT GLASS REPLACEMENT

1. Squirt solvent on rubber fille r all around 
g lass  fram e to soften old fille r. When seal softens 
sufficiently, pull g lass and old fille r from  glass 
channel.

2. Thoroughly clean the inside of the g lass 
channel with sandpaper to remove all ru s t and 
foreign m atter.

NOTE: V entilator g lass rubber fille r is  sup
plied in various th icknesses for se lec t fit between 
g lass  and channel.

3. Cut new piece of g lass  channel rubber 
fille r two inches longer than required . Position 
fille r (soapstoned side away from  glass) over that 
p a r t  of g lass which will be inserted  in fram e. 
Punch together projecting length of fille r a t each 
end to re ta in  fille r in place during installation.

4. B rush inner channel of g lass  fram e with 
soap solution. P re s s  g lass and fille r into fram e 
until firm ly seated. Purpose of soap solution is 
to  facilita te  assem bly. DO NOT USE GREASE OR 
OIL.

5. T rim  off excess fille r m ateria l around 
fram e and at end of fram e.
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CAB AND BODY MOUNTINGS 1 -77

Figure 25—Replacing Door Glass

DOOR VENT WINDOW TENSION 
ADJUSTMENT

Vent windows are  of friction type having a 
th e ft-re s is tan t latch. F riction  m echanism consists 
p rim arily  of a coil spring mounted on vent window 
lower pivot, which ex erts  frictional force against 
mounting lower support.

If fric tion m echanism  is  adjusted too tight, it 
will be difficult to open o r close vent. Too loose 
an adjustm ent will re su lt in a fluttering vent or 
one having a tendency to close with wind p re ssu re .

If necessary  to change vent friction, perform  
procedures as follows:

1. Remove eight screw s which attach venti
la to r trim  panel to lower qu arte r of door.

2. Reaching up through opening in door, turn  
adjustm ent nut on vent window pivot with a speed 
wrench to obtain 3 1/2 to 7 pounds force when 
applied perpendicular to g lass at locking handle 
(Refer to figure 24). Use either a push o r pull 
type spring scale positioned perpendicular to 
re a r  edge of vent glass.

3. Install tr im  panel to lower quarte r of door.

DOOR VENT WINDOW ASSEMBLY 
REPLACEMENT

REMOVAL (Figs. 22 and 24)
The division channel between the door window 

g lass and the door vent is  p a r t of, and is removed 
with, the vent window assem bly.

1. Lower window to full-down position.
2. Remove the fre sh  a ir  ven tila tor/safe ty  

g lass  and trim  panel from low er q uarte r of door.
3. Remove two division channel retaining 

screw s from  bottom of door. (Refer to figure 22).
4. Remove th ree screw s which re ta in  vent 

window to upper front edge of door.

5. Unlatch vent window and swing out. Ju s t 
below vent window, remove plug from  door inner 
panel. Through hole, remove vent window fram e 
attaching screw . (Refer to figure 22).

6. At end of run channel, next to upper end 
of division channel (vent window fram e), pry end 
of rubber run channel from  door fram e and pull 
downward from  top of door.

RUN CHANNEL

Figure 27—Installing Glass Run Channel
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CAB AND BODY MOUNTINGS 1-78

Figure 28—Removing Horizontal Seal

7. T ilt division channel and vent window 
assem bly towards lowered window and then c a re 
fully lift assem bly out of door (fig. 24).

Important: Do not perm it the run channel 
to kink.

INSTALLATION (Figures 22 and 24)
Install vent window assem bly in rev erse  

o rd e r of "R em oval" procedures. Be su re rubber 
tip around forward portion of vent window is 
properly  mated to vent window fram e. Adjust 
vent window pivot tension as d irected  previously. 
P re s s  rubber run channel back into door fram e.

DOOR WINDOW GLASS 
REPLACEMENT

REMOVAL (Fig. 24)
1. Remove the vent window assem bly as di

rected  previously under "D oor Vent Window A s
sem bly Replacem ent.”

2. Regulate window to tw o-thirds closed posi
tion.

3. Disengage the g lass  assem bly from the 
regulator arm  ro lle r  by shifting glass assem bly 
towards front of door. Lift window up and out of 
door.

4. If desired , the horizontal seal s tr ip s  can 
be replaced using a flat-bladed tool to p ry  s trip s  
from  door as shown in figure 28.

5. Also if desired , the door g lass run channel 
assem bly can be removed at th is tim e. Pull run 
channel from  door. (Refer to figure 27.)

6. To replace the g lass in g lass channel, p e r 
form  the following:

a. Squirt solvent along glass filler on both 
sides of g lass to soften sea l. Remove g lass from  
channel when fille r is  sufficiently soft. Pull 
rubber fille r from channel.

b. Thoroughly clean inside of g lass channel, 
removing all ru st and foreign m atter.

c. Window glass rubber fille r is  supplied in 
two th icknesses - 0.047" and 0.057" for select 
fit between g lass and channel.

d. Cut new piece of channel fille r slightly 
longer than channel. Position fille r (soapstone 
side away from  glass) around g lass.

e. Brush inside of channel with a light appli
cation of liquid soap solution to facilitate in sta ll
ation. DO NOT USE GREASE OR OIL.

f. P re s s  channel on fille r and g lass  until 
firm ly seated.

IMPORTANT: Make sure channel ends a re  
equal distance from  edge of g lass (fig. 26) and that 
regulator arm  track  in channel is facing the right 
direction  in resp ect to rounded and squared corn
e r s  at upper edge of g lass. T rim  off excess fille r 
m ateria l along channel and at ends.

INSTALLATION (Fig. 25)

1. If glass run channel was removed from  
door fram ing, install channel by p ressing  run 
channel onto place around door fram e.

2. If the glass horizontal sea l s trip s  were 
removed from  door, p re ss  new sea l s tr ip s  into 
position making sure all s trip  attaching clips are  
fully engaged.

3. Lower the door window assem bly into 
door.

4. Engage glass channel on the ro lle r  of reg 
u lator arm . NOTE: Regulator arm  should be in 
window tw o-thirds closed position.

5. Install vent windows assem bly as d irected  
previously.

6. Check operation of vent window assem bly 
and window regulator for possible binding.

DOOR GLASS RUN CHANNEL 
REPLACEMENT

REMOVAL (Fig. 27)
1. Roll window to bottom of door.
2. At upper end of channel, next to vent win

dow fram e, pry  end of channel from  door using a 
sm all flat-bladed instrum ent.

3. Continue to pull channel downward from 
top of door, then upward to. remove from  side 
fram e of door.

INSTALLATION (Fig. 27)
1. Apply thin coat of silicone type lubricant 

to back and sides of run channel.
2. S tart end of run channel into door side 

fram e, then force it downward in m anner shown in 
figure 27. By engaging length of channel required  
to butt against vent window fram e, the amount of 
channel to be in serted  downward can be d e te r
mined. Use thumbs to p re ss  channel into position.
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CAB AND BODY MOUNTINGS 1-79

NOTE: The run channel can be inserted  down
w ard m ore readily  if the window is  rolled up and 
down during the p ro cess . If run channel cannot be 
installed  as instructed , it will then be necessary  
to remove the door window glass.

R eferring to inset of figure 27, be su re  to 
p roperly  position run channel so that channel lips 
lock behind grooves of window fram e.

DOOR WINDOW GLASS 
HORIZONTAL SEALS REPLACEMENT

1. Remove the vent window and door window 
as d irected  previously under applicable headings.-

2. Using a thin flat-bladed instrum ent, pry 
sea ls  from  door panel in m anner shown in figure 
28. P ry  a sm all amount at each fastener to p re 
vent seal channel distortion .

3. To install, p re s s  seal assem bly evenly into 
door panel.

4. Install door g lass.

DOOR WEATHERSTRIP 

REPLACEMENT

Cab door sealing consists of a moulded 
rubber w eatherstrip  cemented around entire pe
riphery  of cab door opening. A second w eather
s tr ip  is  cemented to front p illa r  of door opening.

Figure 29—Door Weatherstrip Seal Installed

All, ru s t, road d irt and g rease  o r oil must 
be completely removed as should all old cement 
and b its  of old w eatherstrip . After removing 
a ll foreign m ateria l from  door opening surface, 
wipe down with rubber cement solvent o r equiv
alent. Use cement specially for w eatherstrip  
installation. Install new w eatherstrip  with ends 
of w eatherstrip  positioned a s  shown in figure 29.

IMPORTANT

Always w ear heavy gloves to prevent possible 
injury when handling g lass.

For inform ation on servicing sea ts , re fe r  to 
next page.
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CAB AND BODY MOUNTINGS 1-80

SEATS

STANDARD SEAT
Standard d r iv e r 's  seat on these vehicles is 

mounted on a p latform  attached directly  to cab 
floor. R ider’s sea t is  mounted in sam e manner 
a s  d riv e r’s seat.

Figure 30—Standard Seat Adjustment

Standard Seat Adjustment (Fig. 30)

1. To adjust seat forw ard or backward, push 
adjustm ent lever towards re a r  of cab and slide 
seat to desired  position.

2. To adjust sea t height, lift or push down 
on elevation lever and ra ise  o r lower sea t to 
d esired  position.

3. To adjust seat back, lift o r push down on 
tilt  lev er and position seat back to desired  angle.

Standard Seat Replacement (Fig. 31)

1. Through opening in platform  below seat, 
rem ove four nuts and w ashers which re ta in  seat 
track s to platform .

2. If necessary , p latform  may be replaced 
a fte r removing four bolts a t base of platform .

3. R everse “ Removal”  procedure to install 
sea t and platform . Tighten sea t-to -p la tfo rm  nuts 
to 5-8 foot-pounds torque and p la tfo rm -to -flocr 
bolts to 15-20 foot-pounds torque.

Figure 32—Air Suspended Seat (Typical)
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CAB AND BODY MOUNTINGS 1-81

OPTIONAL DRIVER'S SEAT (Fig. 32)
A wide range of optional sea ts  a re  offered 

on these vehicles. Instructions for operating these 
sea ts  a re  usually shown on a decal located in a 
prom inent place on seat fram e or on an in stru c
tion tag attached to seat.

R e p la c e m e n t (Fig. 33)
Suspension of optional d riv ers  sea ts  is  either 

of the spring loaded o r a ir  type. B ases of these 
sea t suspensions a re  mounted directly  to cab 
floor and under s tru c tu re  fram ing. In general, 
these sea ts may be replaced as an assem bly 
afte r removing attaching bolts at base of mount
ing. For sea ts with a ir  suspension, the vehicles 
a ir  supply should be exhausted before attem pting 
to remove a ir  line at seat bellows. When in
stalling seat, mounting bolts should be tightened to 
15-20 foot-pounds torque.

LAP BELTS
Clean lap belts with a m ild soap solution and 

lukewarm w ater. Do not bleach or dye belt fibers 
as th is may cause severe loss of strength.

Periodically  inspect belts , buckles, r e tr a c 
to rs , and anchors for damage that could lessen  
the effectiveness of the re s tra in t system . If neces
sary , to rep lace lap belts o r  re la ted  fasteners, 
re fe r  to "GENERAL CAB MAINTENANCE" (SEC. 
1A) of this manual. Figure 33—Air Suspension Seal Installation

SLEEPER COMPARTMENT

Titan 90 S eries  cabs equipped with sleeper 
com partm ents a re  of 74" and 86" BBC dimensions. 
A two-way fresh  a ir  ventilator and heater duct is  
provided on each side of com partm ent. Three 
bunk widths are available and m attresses  a re  of 
e ither foam o r inner-sp ring  construction. A 
sleeper com partm ent curtain  is  available as op
tional equipment.

The sleeper com partm ent is  well insulated 
through use of rig id  foam -type m ateria l against 
s leep er com partm ent outer panels. Over th is is 
a lay er of tufflex insulation covered with em 
bossed black vinyl.

MAINTENANCE

R efer to "GENERAL CAB MAINTENANCE” 
(SEC. 1A) of th is publication for inform ation con
cerning the cleaning of vinyl sleeper com partm ent 
in terio r panels. Also provided a re  procedures for 
replacem ent of re a r  windows and fre sh -a ir  
ventilators.

R efer to page 89 in this manual fo r inform 
ation pertaining to the operation of the sleeper 
com partm ent heater.
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CAB AND BODY MOUNTINGS 1-82

Refer to "GENERAL CAB MAINTENANCE" 

(SEC. 1A) at beginning of this group for applicable 

information on straightening, dinging, refinishing 

and painting of cab components.

IMPORTANT

Always wear heavy type gloves to prevent 

possible injury when handling glass.
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CAB AND BODY MOUNTINGS 1-83

MISCELLANEOUS CAB COMPONENTS

FRONT BUMPER

Three types of front bum pers a re  offered. 
Standard bumper is  painted steel; optional bum pers 
a re  chrome finished steel or solid aluminum. 
Bum pers a re  form ed with a ir  scoop and step holes.

Bum pers a re  attached to front cab tilting pivot 
assem bly with six  (6) bolts (fig. 34). To remove 
bum pers, place a box-end wrench on bolt head and 
remove nut and w asher at pivot assem bly. To p re 
vent damage to bumper finish, DO NOT allow bump
er bolts to turn when removing o r installing. Tight
en bumper bolt nuts to 50-60 foot-pounds torque.

GRILLE AND MOULDING

The g rille  assem bly is  of a cross-hatched  de
sign constructed of extruded aluminum s trip s . 
Surrounding g rille  is a form ed moulding which is 
clip retained to cab front panel.

GRILLE AND MOULDING REPLACEMENT 
(Refer to F igure 35)

1. With aid of an assis tan t, remove eight g rille  
attaching bolts and then rem ove g rille  assem bly 
and inner moulding.

2. Using a flat-bladed tool such as a putty 
knife, gradually p ry  outer moulding away from  cab 
front panel. Be careful not to bend moulding or 
damage cab paint.

3. To install, carefully snap outer moulding 
and clip re ta in e rs  in place. Position inner mould

ing on g rille  assem bly. Center g rille  assem bly in 
cab opening and install attaching bolts.

SERVICE DOORS

Two identical hinge-mounted engine serv ice 
doors a re  located at front of cab. One door allows 
access to rad ia to r fille r; the other provides access 
to engine oil dipstick and engine oil fille r tube.

Each door may be removed by removing three 
(3) hinge attaching screw s (fig. 36). When installing 
attaching screw s, center door in opening and tighten 
screw s snugly. If magnetic catch was removed, be 
su re  to position contact surface of magnet 90 de
grees to door and tighten attaching screw  firm ly.

STEP ASSEMBLY

A stirru p -ty p e  step assem bly is provided on 
each side of cab. Step is b racket-re ta ined  beneath 
cab above wheel opening (fig. 37). To rep lace, r e 
move four bolts that attach each bracket to (Step 
assem bly. Removg both b rackets and step assem 
bly from  cab. •

R everse rem oval procedure to install step 
assem bly. Tighten attaching bolts to 8-12 foot
pounds torque.
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CAB AND BODY MOUNTINGS 1-84

Figure 36—Service Door Installation

FENDERS

The front fender or splash guard assem bly is 
constructed of moulded vinyl m aterial. The fender 
is  attached to cab wheel openings with formed 
m etal re ta in ers  (fig. 38). Fender may be m ore

Figure 37—Cab Step Assist Installation

Figure 38—Fender Installation

readily  accessib le  fo r rem oval if cab is  tilted  fo r
w ard slightly.

1. Remove step assem bly as described  p re 
viously.

2. Remove bolts, nuts, and w ashers which 
attach main and corner re ta in e rs  to bottom of cab.

3. Remove re ta in e rs  and vinyl fender from
cab.

4. R everse rem oval procedure to install fen
der. Tighten all attaching bolts and nuts firm ly.

OUTSIDE MIRRORS

Two types of side m irro rs  a re  offered. The 
left view of figure 39 illu s tra te s  the 6" x 16" w est- 
coast type; the right view illu s tra te s  the coach- 
type.

WEST-COAST TYPE MIRROR (Fig. 39)
The w est-coast type m irro r  is  bracket-m ount

ed to each entrance door. No periodic m aintenance 
is  requ ired  other than an occasional tightening of 
the b racket-to -door screw s to a ssu re  a firm  mount
ing. Two bolts which attach m irro r  housing arm s 
to b rackets should be maintained at 25-30 foot
pounds torque. Should m irro r  breakage occur, the 
m irro r  housing and m irro r  should be rep laced  as 
an assem bly.

COACH-TYPE MIRROR (Fig. 39)
A coach-type m irro r is  bracket-m ounted to 

each fron t co rner panel. M irro r and a rm  assem bly
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CAB AND BODY MOUNTINGS 1-85

Figure 39—Outside Mirror Installation

may be detached by removing acorn nut from  b ra c 
ket assem bly stud. Upon installation, lightly coat 
la rg e  w asher between spring and mounting bracket 
with a  w ater repellent g rease . Tighten acorn  nut 
to 30-40 foot-pounds torque.

M irro r Replacem ent
The m irro r  can be rep laced  if broken. P ro 

ceed as follows:

1. Carefully p ry  rubber moulding from  m irro r  
head. Remove screw s which attach m irro r  re ta in er 
to head.

2. Wearing gloves, remove broken g lass from  
m irro r  head.

3. Apply m astic to edge of m irro r  g lass, posi
tion m irro r  on head and install re ta in er. Replace 
rubber moulding around head.

Head Tension Adjustment
By loosening wing-nut on head end of arm , 

m irro r  head ball stud may be repositioned in mount
ing as required .

LUGGAGE COMPARTMENT DOOR

Vehicles equipped with a sleeper com partm ent 
a re  equipped with two luggage com partm ents, one 
a t each side of cab im m ediately behind cab en
tran ce  door (fig. 40). Luggage com partm ent door 
is  piano-hinged to cab opening. Door latch  is  a 
spring-loaded device that is  re leased  from  inside 
cab.

DOOR AND SEAL REPLACEMENT (Fig. 40)
1. Remove hinge attaching bolts and rem ove 

door.

LOCK ROD 

SUPPORT BRKT.

SPRING

LATCH ROD COVER

DOOR ASSY.
VIEW A T-aiPi

Figure 40—Luggage Compartment Door Installation
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Figure 41 -Splash Shield Installation

2. Remove door strik er attaching bolts and 
then separate striker and shim  from  door.

3. Starting at bottom of luggage compartment 
opening, lift and carefully pull sea l from  opening. 
Remove old adhesive and check flange for irreg 
u larities.

4. Apply even bead of adhesive on flange 
around entire perim eter of compartment opening. 
Starting at top of cab opening, install new sea l 
over flange, pressing  it evenly into corners. Cut

sea l to allow sufficient overlap and then butt ends 
at bottom of compartment opening.

5. Attach shim  and striker to door. Torque 
attaching bolts to 8-15 foot-pounds.

6 . Install compartment door to cab opening. 
Be sure door is  centered in opening before final 
tightening hinge attaching bolts to 8-15 foot-pounds 
torque.

DOOR LATCH REPLACEMENT (Fig. 40)
1. From inside luggage compartment, rem ove  

three screw s which retain latch rod cover to front 
panel.

2. Remove nuts that retain latch rod brackets  
to compartment ceiling. Remove latch rod and 
bracket assem bly from  compartment.

3. R everse the rem oval procedure to in sta ll. 
Tighten bracket attaching bolts to 8-15 foot-pounds 
torque.

SPLASH SHIELD

The fib erg lass splash sh ield , located beneath 
left side of cab, is  provided to protect brake appli
cation valve, a ir  lin es , steering and clutch linkage 
from  road splash. An inspection plate is  provided 
in splash shield  which may be opened to gain ac
c e s s  to clutch cross-sh aft g rease  fitting.

REPLACEMENT (Fig. 41)
The splash shield  is  bolt and lip retained to 

cab understructure. To rem ove, t ilt  cab and re 
move seven attaching bolts. Lift sh ield  up from  
sheet metal lip s and rem ove from  beneath cab.

R everse rem oval procedure to in sta ll. Be 
sure lip s at edge of sh ield  are engaged and attach
ing bolts are tightened securely .
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CAB AND BODY MOUNTINGS 1-87

HEATING SYSTEM

DESCRIPTION

The cab heating system  is  an integral unit 
designed to provide driver comfort by heating 
and/or circulating air through the cab. For cabs 
equipped with a sleep er compartment, an auxiliary  
heater is  provided.

Heater core is  located inside main heater 
housing (fig. 42) which is  positioned in center con
so le  of cab. The sleep er  heater core assem bly is  
attached to left rear sid e  of main heater housing.

The blower and a ir  inlet assem bly, attached 
below main heater housing on passenger's side of 
console is  equipped with two blower m otors. The 
blow ers circulate air through the main heater 
core, the sleep er heater core (if equipped), and 
into a ir  ducts.

The dual blower m otors, which are e lec tr ic 
ally connected in para lle l, are fed from  a four- 
position control switch and res is to r  network. A ll 
blower e lectrica l c ircu its are protected by an 
automatic reset circu it breaker. R efer to m aster  
wiring diagram on center console a ccess  cover 
when troubleshooting heater e lectr ica l c ircu its.

IMPORTANT: B efore attempting to rem ove 
any electr ica l component, be sure to pull out reset 
button on m aster circu it breaker to allow serv ice  
to heater wiring without danger of shorting out. A 
white ring around base of button is  v isib le  when 
m aster circuit breaker is  open.

AIR CIRCULATION (Fig. 42)
Outside air enters heating system  through a 

louvered opening located on vehicle front panel be
tween right headlight and grille . A ir flow then 
p a sse s  beneath cab floor through an a ir  intake duct 
into the blower and a ir  inlet assem bly. From  the 
blow ers, a ir  is  forced into the main heater housing, 
air  distributor assem bly , and out through heater 
and defroster ducts. If cab is  equipped with sleep er  
compartment, a ir  from  blowers is  also directed  
through the sleep er  heater core into ducts that 
lead to rear corner outlets in sleep er compartment.

Volume of outside a ir  entering heating system  
is  controlled by a damper valve positioned at en
trance of blower housing assem bly.

NOTE: Operation of individual heater controls 
is  described in "Operating Instructions" later in 
th is section.

COOLANT CIRCULATION (Fig. 43)
Engine coolant i s  force-circu lated  through 

heater core(s) as a resu lt of p ressu re from  engine 
w ater pump. For the standard cab, hot coolant from  
bottom of water filter  flow s through a flexib le hose 
into main heater core and is  returned to connection

at top of water f ilter . For sleep er  compartment 
cabs, the coolant leaves the main heater core and 
p a sses  through the sleep er heater core before 
being returned to the engine (fig. 44). The flow of 
coolant through main heater core supply line is  
controlled by a water valve when vehicle is  equip
ped with air conditioning.

OPERATION INSTRUCTIONS
(Refer to Figure 42)

The heating system  is  controlled by three 
levers and a four-position fan switch. A ll controls 
are located on the console to the right of the gauge 
panel.

WARNING-CARBON MONOXIDE

To keep out offensive odors and ex
haust gases when in congested traffic, or 
parked behind a vehicle with its motor 
running, close outside air intake ventila
tors. An outside air intake is used with 
heater. Close this intake to minimize in
troduction of contaminated a ir into cab; 
this is accomplished by moving "AIR" 
lever on heater control panel to"RECIR." 
position. Avoid inhaling exhaust gases 
when any concentration of these is present 
in the a ir; i.e., in a garage or when parked 
for extended periods with engine running. 
Exhaust gases have strong odors which 
normally should give warning of their 
presence. However, the exhaust gases 
from some vehicles may not be so notice
able under certain conditions and the 
senses of people react differently. Exhaust 
gases contain a percentage of carbon mon
oxide which is a poisonous gas that, by 
itself, is tasteless, colorless, and odorless.

1. The "AIR" lever controls the source of air 
through system . Push knob up for outside air; push 
knob down to recircu late inside a ir. Intermediate 
positions of lever w ill result in a proportional 
mixture of outside and recircu lated air flow through 
system .

2. The "HTR" lever controls the direction of 
air  flow from  system . Push knob up to direct air  
flow through heater outlets; push knob down to 
direct a ir  flow through defroster outlets. Interm ed
iate positions of lever w ill resu lt in proportional 
amounts of a ir flow through both heater and de
froster  outlets.

3. The "TEMP" lever d irects a ir flow either 
around or through the main heater core, or through
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SLEEPER CAB CONTROLS

FAN

RECIRCULATING 
AIR INLET

OUTSIDE AIR INLET

OUTSIDE

aT r
HECIR

HTR

HTR
▼
DEF

HOT

TEM P
COLD

BLOWER

HEATER
HOSES

BLOWER I I /H

\ MAIN HEATER

AIR FLOW

TO HEATER 
OUTLETS 

(BELOW DASH)

TO DEFROSTER 
OUTLETS 

(ABOVE DASH)

HEATED AIR FLOW 

_  _ _  CONTROL CABLES 

ELECTRICAL WIRING T-6959

Figure 42—Healer Air Flow and Control Schematic
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CAB AND BODY MOUNTINGS 1-89

both. Lever may be se t  at any position between 
"COOL" and "HOT" to control tem perature of air  
circulated through cab. If a ir  directed through 
heater ducts to cab floor is  desired, move "HTR" 
knob part way between "HTR" and "DEF."

4. The "FAN" sw itch controls the speed ofih e  
blower m otors. The four switch positions are "OFF" 
(lever down), "LOW." "MEDIUM," and "HIGH" 
(lever up). The blower is  used to move a ir  for the 
heater, defroster, sleep er  compartment heater, 
and a ir  conditioning system .

The exhaust system  should be inspected for  
leaks and m issing  or damaged parts each tim e the 
vehicle is  lubricated.

OPERATING HEATING SYSTEM
1. For heating only, move "AIR" lever  to 

"OUTSIDE." Position  "TEMP" lever as required  
for com fortable tem perature of incoming cab air.

2. Should defogging of windshield be required, 
open fresh  a ir ventilator door slightly, p lace "HTR" 
lev er  to "DEF" and operate blower at high speed.

3. For warm weather ventilation, le s s  air  
conditioning, place "AIR" lever  on "OUTSIDE," 
"HTR” lever on "HTR," "TEMP" lever on "COLD." 
and then place blower sw itch on High Speed. Air 
flow w ill be directed through heater outlets.

SLEEPER CAB HEATER
Models with a sleep er cab have an auxiliary  

heating system . There are two controls for oper
ating this system . The control knobs are located

to the right of the driver, rearward of the main 
heating and a ir  conditioning control panel on the 
console. One knob controls the volume of air flow  
into the sleep er  compartment and the other con
tro ls  the tem perature of the a ir . For greater vol
ume and/or higher tem perature, pull knobs out. 
For le s s  volume and/or lower tem perature, push 
knobs in.

Figure 45—Console Access Panels
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Figure 46—Blower Motor Assembly, Main 
Heater Housing, and Air Distributor Assembly

ON-VEHICLE SERVICE

CONSOLE ACCESS PANEL AND HEATER 
COVER REPLACEMENT (Fig. 45)

1. Remove passenger seat and platform  (when 
used).

2. Loosen quick re lease  screw s that retain 
panel a ccess  cover to panel reinforcement brace, 
console panel, and heater cover. Remove access  
cover from cab.

3. Loosen quick re lease  screw s retaining 
heater cover to panel reinforcem ent and console 
panel. Remove heater cover from cab.

4. To install covers sim ply reverse  rem oval 
procedures. Be sure sea ls  located on edges of 
a ccess  panel and heater covers are in place before 
tightening quick re lea se  screw s.

INLET AIR ASSEMBLY. MAIN HEATER 
HOUSING, AND AIR DISTRIBUTOR 
(Refer to F igs. 42 and 46)

Removal
1. Remove a ccess  panel and heater cover as 

described previously in th is section, under "Con
so le  A ccess Panel andHeater Cover Replacement."

2. Drain the engine coolant.
3. Disconnect battery ground cable.
4 . Disconnect coolant lines from main heater 

core and sleep er  heater core (when used).

5. Disconnect e lectr ica l leads from  blower 
m otors and a ir  conditioning switch, mounted on air 
distributor. Then move wiring harness out of p osi
tion so as not to in terfere with heater housing r e 
moval.

6 . D isconnect a ll heating and cooling control 
cables. Label each with colored tape to assure  
proper installation.

7. On m odels equipped with sleep er  com part
ment heater, lift  up m attress and plywood support, 
then loosen p lastic clam ps retaining sleep er  ducts 
to sleep er  heater outlets. Note that p lastic clam ps 
are located im m ediately to the rear of sleeper  
compartment bulkhead.

8 . Loosen plastic clam ps retaining heater and 
defroster duct hoses to air distributor assem bly. 
Remove air conditioning outlets from  air  d is
tributor.

9. Remove bolts that retain main heater hous
ing and sleep er  heater (when used) to engine tunnel.

10. Visually inspect to determ ine if other 
equipment, lin es , cables, brackets, or attaching 
parts must be rem oved to perm it rem oval of the 
main heater housing and air distributor assem bly.

NOTE: It may be necessary  to loosen screw s  
at both ends of panel reinforcem ent brace to pro
vide additional clearance for rem oval of main heat
er housing and air distributor assem bly (refer to 
fig .45).

11. With the aid of an assistan t, carefully re 
move inlet air assem bly, main heater housing and 
air  distributor, plus sleep er heater (when used) 
from  inside cab.

12. If desired, air distributor and sleep er  
heater can be rem oved from  main heater housing. 
If air distributor is  rem oved from  main heater 
housing during assem bly, use a sea ler  at the mat
ing surfaces between the two components to p re
vent air leaks.

Installation
1. With the aid of an assistant, carefully p o si

tion inlet air assem bly, main heater housing and 
a ir  distributor assem bly in the cab on the engine 
tunnel.

2. Install bolts that retain inlet a ir  assem bly  
and sleep er  heater (when used) to engine cover.

3. Attach heater and defroster hoses to air  
distributor. Retain h oses in position with p lastic  
clam ps.

4. On m odels equipped with sleep er  compart
ment heater, lift up m attress and plywood support, 
then secure sleep er ducts to sleep er  heater outlets 
with p lastic  clam ps.

5. Connect all heating and cooling control 
cables (refer to fig . 42).

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CAB AND BODY MOUNTINGS 1-91

NOTE: Each control cable is  equipped with a 
threaded sleeve  which can be adjusted to assure  
proper cable operation.

6 . Connect e lectr ica l leads to air conditioning 
switch mounted on a ir  distributor and blower motors

7. Attach coolant lin es to main heater core  
and sleep er heater core (when used).

8 . Connect battery ground cable.
9. Install a ccess  panel and heater cover as 

described previously in th is section.

BLOWER MOTORS

Removal
NOTE: The blower motor assem bly is  com 

posed of two blower m otors and blower motor 
housing. Front blower motor may be rem oved by 
sim ply separating from  blower motor housing. Re
move blower motor assem bly as follows:

1. Disconnect battery ground cable.
2. Remove passenger seat and platform  (if so 

equipped).
3. Remove four bolts (from underside of cab) 

which retain blower motor assem bly to cab floor.
4. Disconnect e lectrica l leads from blower 

m otors.
5. Remove rem aining bolts retaining blower 

motor assem bly to cab floor.
6 . Carefully rem ove blower m otor assem bly  

from  vehicle.

Installation
1. P lace blower motor assem bly in cab so  

that a ir  outlets engage rubber connections on main 
heater housing.

2. Install bolts retaining blower motor a ssem 
bly to cab floor. Note that four bolts must be in
sta lled  from  underside of cab.

3. Connect e lectr ica l leads to blower m otors.
4. Install passenger seat and platform  (if so  

equipped).
5 .  C o n n e c t  b a t t e r y  g r o u n d  c a b l e .

6 . Check operation of blower m otors.

HEATER CORE

Removal (Refer to F igs. 46 and 47)
1. Disconnect battery ground cable.
2. Remove a ccess  panel and heater cover as 

described previously in this section, under "Console 
A ccess  Panel and Heater Cover Replacement."

3. Drain and disconnect coolant lin es from  
main heater housing.

4. Disconnect a ll control cables and electrica l 
leads which would interfere with rem oval of main 
heater housing. Label each with colored tape to 
assu re  proper installation.

5. Remove screw s attaching main heater hous

ing to inlet air assem bly and air distributor.
6 . Carefully separate a ir distributor from  

main heater housing, then slide air distributor 
(with a ir hoses connected) toward front of vehicle, 
sufficiently to allow rem oval of main heater housing.

7. Separate main heater housing from  inlet 
a ir  assem bly and carefully rem ove main heater 
housing from  vehicle.

8 . With main heater housing rem oved from  
vehicle, referring to figure 47, perform  the fo l
lowing steps to rem ove heater core:

a. Remove cap screw s retaining lower panel 
to heater housing, then rem ove lower panel.

b. Remove clam ps securing heater core fit
tings to heater housing.

c. Remove screw s securing heater core to 
heater housing, then rem ove heater core.

Installation (Refer to F igs. 46 and 47)
1. Position  new sea ls  on heater core fittings, 

and slide up against heater core.
2. P lace heater core in heater housing and 

secure with four screw s. Attach clam ps to heater 
core fittings.

3. P osition  sea ls  on low er panel. Secure lower 
panel to heater housing with cap screw s.

4. P osition  main heater housing in vehicle  
between the inlet a ir  assem bly and the air d is
tributor. Secure main heater housing to air inlet 
assem bly with attaching screw s.

5. Apply a light coating of sea ler  to overlap
ping surfaces of main heater housing and air d is
tributor. Secure air distributor to main heater 
housing with attaching screw s.

NOTE: Sealer is  used between main heater 
housing and air distributor to elim inate the p o s s i
b ility of air leaks in heater system .
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6 . Connect coolant lin es , control cables, and 8 . Check operation of heating system , 
electr ica l leads, which w ere removed to facilitate 9. Install a ccess  panel and heater cover as 
heater core rem oval. R efill cooling system . described previously in this section , under "Con-

7. Connect battery ground cable. so le  A ccess  Panel andHeater Cover Replacement."
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WARNING
Never sleep  in cab unless adequate 

ventilation is  provided.
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BODY MOUNTINGS

PLATFORM BODY MOUNTINGS
Before any body mounting is  attempted, this 

section  should be studied carefully and the r e c 
ommendations followed as close ly  as possib le.

When mounting bodies, certain important pro
cedures should be followed. U nless such practices  
are followed, strains of load and ch assis  weave 
may not be distributed correctly , causing damage 
to body or fram e.

IMPORTANT: Avoid drilling additional holes 
in fram e for mounting bolts. Use existing holes if 
possib le; if additional holes are n ecessary, c lo se  
unused holes by welding.

LONGITUDINAL SILL MOUNTING

If body is  equipped with longitudinal s il ls , 
observe following standard practices.

1. Wooden longitudinal s ill  should rest d irect
ly on top flange of ch a ssis  fram e side ra il. If pro
jecting rivet heads prevent a solid  bearing, coun

tersink longitudinal s i l ls  just enough to clear rivet 
heads.

IMPORTANT: Do not use spacers to ra ise  s il ls  
above rivet heads. If body longitudinal s ill  is  of 
m etal, it w ill be necessary to use a one-piece full 
length hardwood strip , with holes to c lear rivet 
heads between body s i l l  and fram e ra il. Wood strip  
should be firm ly fastened to body s ill .

2. S ill should extend as c lo se  as possib le to 
back of cab without interfering with mounting or 
movement of cab.

3. Make sure height of s i l l  is  sufficient to 
prevent body from  striking tire s , or other parts 
of ch a ssis , with maximum spring deflection. Take 
into consideration full load operation over ex 
trem ely rough terrain.

4. S ill must rest squarely on fram e flange and 
not overhang outside of fram e. If s ill width does 
not cover entire width of fram e, install a spacer  
block as shown in figures 1 and 2. Blocks should

1 Frame Side Rail
2 Longitudinal Sill
3 Spacer Block

4 Wood Filler Block
5 Clip Plate
6 Metal Channel
7 Mounting Bolt

5

END VIEW

8 Lock Nut
9 Nut

10 Cross Sill

TP-9174

Figure 1—Typical Body Mountings
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13

STUD TYPE MOUNTING

1 Lock Nut
2 Nut
3 Clip Plate (not tapped)
4 Metal Channel
5 Longitudinal Sill

TAPPED PLATE TYPE MOUNTING

6 Spacer Block
7 Frame Side Rail
8 Wood Filler Block
9 Mounting Stud

10 Clip Plate (Tapped)

U-BOLT TYPE MOUNTING

11 Mounting Bolt
12 Lock Washer
13 U-Bolt Clip
14 U-Bolt

Figure 2—Recommended Methods of Mounting Body

extend beyond width of fram e flanges to perm it 
grooving blocks to maintain position of mounting 
bolts. If desired , block can be attached to s i l l  with 
screw s as shown in figure 2 .

Wood grain of block should be perpendicular 
(up and down) to grain of s i l l .

5. Wood s i l ls  must be chamfered 1/2" at the 
front end, tapering to m eet the fram e 12  to 18 
inches from end of s ill  (fig. 1). Tapered front of 
s ill  is  required for all Van or torsionally rigid  
bodies. Notch or spot drill s ill  to clear the rivet 
heads.

6 . To prevent mounting clip plate becoming 
embedded in longitudinal s i l l ,  install a sheet metal 
channel on top of s il l  at each mounting point (figs.
1, 2, and 3). Rabbet grooves along each side of 
top edges of longitudinal s i l ls  to perm it flush  
mounting of s i l l  channels.

MOUNTING BOLTS

1. Install one mounting near front end of s ill, 
one near rear end of s il l ,  and space others as 
nearly equal as possib le  between front and rear 
mountings. It may be necessary  to vary distances 
to clear ch a ssis  brackets, e tc ., but approximately 
equal spacing should be maintained.

2. Use two bolts or studs of proper length with 
a diam eter of at least 7 /1 6 ” and preferably 1/2"  
for each mounting. Use a clip  plate, of sam e thick
n ess  as diam eter of bolts, at upper and lower end 
of bolts. Use at least three, and preferably four 
mountings on each side.

3. Hex head bolts are preferred  for body 
mountings; however, carriage bolts, U -bolts, and 
threaded rods (studs) can a lso  be successfu lly  
employed. If design of body does not perm it use
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CAB AND BODY MOUNTINGS 1-95

of nuts at top of s il l ,  tapped plate, as shown in 
figure 2 can be used.

4. Insert a block of hard, dry wood (with grain 
running up and down) in channel of fram e at each 
mounting. Block must be of sufficient length to ex
tend w ell under clip p lates. Thickness of block 
should extend beyond width of fram e flanges to 
perm it grooving the blocks. Inner mounting bolt 
w ill fit into groove and hold block firm ly in place  
(fig. 1 or 2 ).

5. If shoulder on bolt head is  square, as on 
carriage bolts, the holes in upper clip plates should 
also be square. Shoulder of bolts should be driven 
into holes to prevent bolts turning. If U -bolts are 
used, bolt must be of "flatted" type as shown in 
figure 2. A clip or spreader must be used on each 
U-bolt, and bolt must not be used in reverse  of 
position shown in figure 2 .

6 . U se two nuts on threaded end of each bolt. 
Tighten inner nut firm ly, then tighten outer (lock) 
nut firm ly against inner nut. DO NOT USE SINGLE 
NUT AND LOCK WASHER. However, lock washer 
should be used with tapped plate type of mounting.

CROSS SILL MOUNTING

If body is  not equipped with longitudinal s i l ls ,  
attach s i l ls ,  if p ossib le , as shown in figure 3, 
sin ce mounting on cro ss  s i l ls  (bolsters) is  not 
recommended. Longitudinal s i l ls  can be easily  
made of dry hardwood and attached to either wood 
or m etal cro ss  s i l l s  by means of angle irons and 
bolts. General p ractice of body mounting is  on 
longitudinal s ills ;  however, where the conditions 
n ecessita te  mounting directly on cross s i l l s ,  the 
following p ractices should be observed:

1. S ills must rest squarely on fram e top 
flange. Countersink s ill , if necessary , to clear  
rivet heads - - d o  not u se spacer.

2. Use sam e type of mounting bolts and clip 
plates as described in "Mounting Bolts." The num
ber of clips to u se  is  of course dependent upon

load, body sty le , etc. Carriage or step bolts are 
useful in this type mounting, since bolt heads pro
ject above floor.

3. U se wood blocks in fram e channel when
ever mountings are used on fram e. Mount clip 
plates diagonally acro ss  fram e rail — with one 
bolt forward of cross s i l l  and inside fram e rail 
and other bolt to rear of cro ss  s i l l  and outside 
fram e rail.

4. U -bolts cannot be used with th is type of 
mounting sin ce mounting bolts, of necessity , pro
ject through floor or platform of body. Make sure  
that heads of bolts are w ell supported at body floor 
with p lates or w ashers.
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CAB AND BODY MOUNTINGS 1-96

IMPORTANT

DO NOT drill additional holes in frame.

DO NOT weld heat-treated frame.

Refer to FRAME (SEC. 2) for additional cautions.
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AIR CONDITIONING
(INCLUDES HEATING SYSTEM)

Contents of this section  are listed  in Index below:

Subject Page No.
General Information ............................................................................... ...... 1-97
Operating Instructions ........................................................................... ...... 1-101
System  O p e r a tio n ............................................................................................. 1-103
O n-Vehicle S e r v i c e ........................................................ .......................... ...... 1-117
Insufficient Cooling D iagnosis C h a r t ................................................. ...... 1-140
Refrigerant Line Connections Torque S p e c i f ic a t io n s ............... ...... 1-142
A ir Conditioning S p e c if ic a tio n s ............................................................ .......1-142

GENERAL INFORMATION

INTRODUCTION

The cab heating and optional air conditioning 
system  is  an integral unit designed to provide 
driver comfort by heating or cooling, dehumidify- 
ing, and filtering the air circulated through the cab. 
B low ers in main system  assure ample air circu
lation to assure com plete driver comfort in both 
hot and cold weather. F igures 1 and 2 show typical 
arrangement of system  units in conventional and 
aluminum cab m odels.

HEATING SYSTEM
Refer to "ALUMINUM TILT CABS" (SEC. ID) 

or "CONVENTIONAL CABS" (SEC. IB) of this 
manual for information on standard heating system .

CONDENSING SYSTEM (Fig. 3)
This system  is  com prised of three major 

components: the com pressor, the condenser, and 
the receiver-dehydrator unit.

The six-cylinder axial type com pressor is  
belt-driven through electrom agnetic pulley-clutch  
assem bly. The com pressor pumps refrigerant 
when the com pressor clutch coil is  energized.

The com pressor with clutch assem bly is  
mounted toward front of engine parallel to the 
engine crankshaft.

The condenser is  a fin and tube-type core de
signed to change high p ressu re  refrigerant vapor 
to a liquid due to heat rem oval. The condenser is  
mounted in front of engine radiator where it re
ce ives a high volume of a ir due to vehicle move
ment and engine fan.

The receiver-dehydrator, bracket mounted to 
right side of radiator shell or sheet metal, is  de

signed to store liquid refrigerant and to remove 
sm all traces of m oisture that may be in system  
after purging and evacuating. A sight g lass at top 
of this component is  used to observe flow of liquid 
refrigerant in system .

COOLING SYSTEM (Fig. 3)
This system  con sists of three major compon

ents; the evaporator core, the refrigerant expan
sion valve, and the P.O.A. (pilot, operated, abso
lute) valve, on aluminum tilt m odels, or on con
ventional m odels (suction throttling valve).

The evaporator core, located inside main 
heater housing, works in conjunction with the heat
er core to provide conditioned air entering cab 
(see fig s. 4 and 5). Refrigerant enters the evapor
ator as a low -pressure mixture of liquid and vapor. 
The liquid vaporizes at this low p ressu re , absorb
ing large quantities of heat from air that is  forced  
through the evaporator core fins. Thus, a ir direct
ed into the cab from the evaporator w ill be cooled  
(figs. 4 and 5). A lso, m oisture in air that p asses  
through the evaporator condenses on fins and is  
drained off carrying away dust and pollen.

The refrigerant expansion valve, located be
hind main heater housing in the liquid line of the 
evaporator inlet or below evaporator coil, auto
m atically regulates the flow of liquid refrigerant 
into the evaporator core.

The P.O.A. valve, mounted beside main heater 
housing, and attached to outlet line of evaporator 
(on aluminum "tilt cab models) is  herm etically  
sealed  and is  replaceable only as an assem bly. 
The P.O.A. valve is  designed to prevent water 
condensate from  freezing on the evaporator core  
and provides maximum cooling efficiency by main
taining a predeterm ined minimum refrigerant
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CAB AND BODY MOUNTINGS 1-98

Figure 7—Air Conditioning tines and Hoses (Typical for Aluminum Till Cab Model)

pressure in the evaporator core regard less of 
variations in the evaporator load or com pressor  
speed.

The suction throttling valve (S.T.V.) on con
ventional cab models is  mounted at top of evapor
ator housing and is  accessib le  after opening the 
dash compartment door.

NOTE: Refer to "Insufficient Cooling and Diag
nosis Chart" at the end of th is section for trouble
shooting the system s.

AIR CIRCULATION (F igs. 4 and 5)
Outside a ir  enters system  through a louvered  

opening located on vehicle front panel or side cowl 
opening. Air flows through an air duct into the 
blower and air inlet assem bly. From the blow ers, 
a ir  is  forced into the main heater housing, air d is
tributor assem bly, and out through heater and de
froster  ducts. If cab is  equipped with sleeper com 
partment, air from  blow ers is  also  directed through 
the sleeper heater core into ducts that lead to rear  
corner outlets in sleep er  compartment.
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Figure 2—Air Conditioning Lines and Hoses ITypical for Conventional Cab Model)

EVAPORATOR 
SPECIAL GAUGE CONTROL VALVE (P.O.A.)

a o v /J w s u n e i  o r  suction ™ '° ™ n g  ™ ve
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TUBING

LOW PRESSURE HOSE

HIGH 
PRESSURE HOSE 

/

CONDENSER

SIGHT GLASS

LOW PRESSURE 
SERVICE GAUGE VALVE

EXPANSION VALVE

EQUALIZER LINE 

EVAPORATOR

HIGH PRESSURE 
SERVICE GAUGE VALVE

COMPRESSOR

RECEIVER-DEHYDRATOR

T
HIGH PRESSURE LOW PRESSURE 
REFRIGERANT REFRIGERANT

HIGH PRESSURE HOSE
T-6947

Figure 3—Schematic of Refrigerant Circulation (Typical)
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HEATER AND AIR 
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RECIRCULATING 
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Figure 4—Air Flow and Control Schematic IAluminum Tilt Cab Model)
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Figure 5—System Air Flow (Conventional Cab Model)

Volume of outside air entering heating system  
is  controlled by a damper valve positioned at en
trance of blower housing assem bly.

NOTE: Operation of individual controls is  des
cribed in "Operating Instructions" later in this 
section.

On Aluminum Tilt Cab Models
The a ir  flow forced through the evaporator 

core and heater core resu lts from  the u se  of a 
m ulti-speed blower and motor assem bly (fig. 4).

Motor speed is  controlled by a fan switch located  
on instrument panel.

NOTE: For additional a ir  circulation inform a
tion refer to appropriate Cab section.

On Conventional Cab Models
The air flow through evaporator coil and heat

er core is  forced by a single blower and motor 
unit mounted at left side of dash unit (fig. 5). Motor 
is  controlled by dash sw itches.

OPERATING INSTRUCTIONS

NOTE: Before starting truck engine, make 
sure "AIR COND." lever is  in "OFF" position to 
le sse n  the load on battery during starting.

ALUMINUM TILT CAB
(Refer to Figure 4)

The heating and air conditioning system s are  
controlled by four lev ers  and a four-position fan 
sw itch. A ll controls are located on the console to 
the right of the gauge panel.

1. The A/C lever, when moved to the "ON" 
position , energizes the com pressor clu tch-coil to 
allow refrigerant flow through evaporator core. 
A lso , the blower operates at low speed which r e 
su lts in cooling of air directed through evaporator 
core. To obtain greater a irflow , use "FAN" switch.

2. The "AIR" lever  controls the source of air  
through system . Push knob up for outside air; push 
knob down to recircu late inside air. Interm ediate 
positions of lever  w ill resu lt in a proportional 
m ixture of outside and recircu lated air flow through 
system .

3. The "HTR" lever controls the direction of 
a ir  flow from  system . Push knob up to direct air  
flow through heater outlets; push knob down to 
direct a ir flow through defroster outlets. Interm ed
iate positions of lever  w ill resu lt in proportional 
amounts of a ir  flow through both heater and de
froster outlets.

4. The "TEMP" lever d irects air flow either  
around or through the main heater core, or through 
both. Lever may be set at any position between 
"COOL" and "HOT" to control tem perature of a ir  
circulated through cab. If A/C lever  is  "ON” and 
cab tem perature is  too cool for com fort, the
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CAB AND BODY MOUNTINGS 1-102

"TEMP" lever can be used to vary tem perature of 
air  conditioning output by mixing warm and cool 
a ir  in system . When using the air conditioning s y s 
tem , do not move "HTR" knob all the way to the 
"HTR" position as this w ill d irect all cool a ir  to 
the floor through main heater core and defeat 
cooling effect of air conditioning. If air directed  
through heater ducts to cab floor is  desired , move 
"HTR" knob part way between "HTR" and "DEF."

5. The "FAN" switch controls the speed of the 
blower m otors. The four switch positions are "OFF" 
(lever down), "Low," "Medium," and "High” (lever  
up). The blower is  used to move air for the heater, 
defroster, s leep er compartment heater, and air  
conditioning system .

6 . D irection of air flow from  A/C outlets 
mounted on center console can be controlled by 
changing position of deflectors. Direction of air  
flow from  A/C outlet d irectly in front of driver 
can be controlled by repositioning outlet deflector.

The exhaust system  should be inspected for 
leaks and m issing or damaged parts each tim e the 
vehicle is  lubricated.

OPERATING AIR CONDITIONING SYSTEM
IMPORTANT: Be sure A/C lever is  in the 

"OFF" position to reduce electr ica l load on battery 
when starting engine.

1. With engine running, move A/C control 
lever  to "ON" position. Blower w ill automatically 
operate at low speed.

2. Move "AIR" lever to "OUTSIDE." "HTR" 
lev er  between "HTR" and "DEF." and "TEMP" 
lever  to "COLD."

3. P lace blower control switch to high speed  
and open cab entrance door fresh -a ir  ventilator 
for a few minutes to expel warm air from  cab.

4. When cab begins to cool, c lose  cab door 
fresh -a ir  ventilator tightly and move "AIR” lever  
between "OUTSIDE" and "RECIR" to provide de
s ired  mixture of both recircu lated and outside a ir . 
A s required, "TEMP" lever can be se t between 
"HOT" and "COLD" positions to allow mixing of 
hot and cool conditioned a ir  as required for com 
fortable system  outlet tem peratures.

OPERATING HEATING SYSTEM ONLY
1. For heating only, move A/C lever to "OFF" 

and "AIR" lever  to "OUTSIDE." Position "TEMP” 
lever  as required for com fortable tem perature of 
incoming cab air.

2. Should defogging of windshield be required, 
open door fresh  a ir  ventilator slightly, p lace "HTR" 
lever  to "DEF" and operate blower at high speed.

3. For warm weather ventilation, le s s  air 
conditioning, place A/C lever on "OFF," "AIR" 
lever on "OUTSIDE." "HTR" lever on "HTR." 
"TEMP" lever on "COLD," and then place blower 
sw itch on "High Speed." Air flow w ill be directed  
through heater outlets and not A/C outlets.

SLEEPER CAB HEATER
Models with a sleep er cab have an auxiliary 

heating system . There are two controls for oper
ating this system . The control knobs are located  
to the right of the driver, rearward of the main 
heating and a ir  conditioning control panel on the 
console. One knob controls the volume of air flow  
into the sleep er  compartment and the other con
tro ls the tem perature of the air, For greater vol
ume and/or higher tem perature, pull knobs out. 
For le s s  volume and/or lower tem perature, push 
knobs in.

WARNING: Before sleeping in cab,
make sure that adequate ventilation will
be provided.

CONVENTIONAL CAB MODELS
(Refer to F igures 5 and 6)

1. With the engine running:
a. P lace "AIR COND." control lever  to "ON."
NOTE: Blower motor w ill autom atically oper

ate at low speed.
b. P lace "AIR" control lever to "A/C."
c. Select blower speed.
NOTE: For rapid cool-down, p lace blower 

control switch lever to "High-Speed" position. 
A lso open windows for a minute or two to ejqpel 
warm air  from  cab.

2. After desired  tem perature in cab is  obtained 
move "AIR" lever  to "NORMAL" position , which 
w ill generally provide an ideal mixture of both r e 
circulated a ir  and outside a ir  for maximum com 
fort.

3. If desired , the "TEMP” lever can a lso  be 
moved to any degree towards the "HOT" position, 
to provide maximum com fort by cooling, dehumid- 
ifying, then re-heating the air flowing through the 
system .

NOTE: For heating only, leave "AIR COND." 
lever  in "OFF" position and move "AIR" lever to 
"OUTSIDE," then operate system  as described on 
the following page.

NOTE: The air flow direction from  any one 
of the dash outlets can be controlled by positioning  
of outlet inner deflector. The inner deflector can 
also  be oscilla ted  to com pletely c lo se  the outlet if 
desired . To c lo se  off any one of the outlets w ill 
in crease  the flow from  rem aining open outlets. 
The sm all outlet door at base of distributor duct 
can be opened if desired  by pulling downward on 
door tab.

OPERATING HEATING SYSTEM ONLY
A ll four control knobs are in "OFF" position  

when placed to extreme; left side of control panel.
"DEFROST" knob controls flow of a ir  to the 

windshield defroster ducts. With knob all the way

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



to the right, entire heater output is  diverted to the 
defroster ducts for defrosting.

WARNING-CARBON MONOXIDE
To keep out offensive odors and ex

haust gases when in congested traffic, or 
parked behind a vehicle with its motor 
running, close outside air intake ventila
tors. An outside a ir intake is used with 
heater. Close this intake to minimize in
troduction of contaminated air into cab; 
this is accomplished by moving "AIR" 
lever on heater control panel to "RECIR" 
position. Avoid inhaling exhaust gases 
when any concentration of these are pre
sent in the air; i.e., in a garage or when 
parked for extended periods with engine 
running. Exhaust gases have strong odors 
which normally should give warning of 
their presence. However, the exhaust 
gases from some vehicles may not be so 
noticeable under certain conditions and 
the senses of people react differently. 
Exhaust gases contain a percentage of 
carbon monoxide which is a poisonous gas 
that, by itself, is tasteless, colorless, 
and odorless.

"TEMP” knob se ts  the a ir  tem perature door 
in desired  position. As knob is  moved to right of 
panel, the air leaving the system  is  increased. 
Knob can be set at any position to maintain desired  
tem perature. To direct additional air flow towards 
p assen ger's side of cab, a sm all door at base of

CAB AND BODY MOUNTINGS 1-103

Figure 6—Air Conditioning Control Switch (Conv. Cab Model)

the blower distributor duct, under the dash, can 
be pulled downward.

"AIR" knob controls flow of outside air  through 
the heater unit. P lace knob in extrem e right p o s i
tion for heating only.

HEATER FAN SPEED is  controlled by moving 
blower switch lever  from  left to right positions; 
Off -  Low Speed - Medium Speed -  and High speed.

For warm weather ventilation le s s  air condi
tioning, place "AIR COND.” lever, "DEFROST” 
and "TEMP" control knobs in extrem e left p o s i
tions, move "AIR" knob to extrem e right position, 
then place fan sw itch lever to desired  speed p o s i
tion. Ventilation w ill be directed through heater 
outlets and not A/C outlets.

SYSTEM OPERATION

Contents of this Sub-Section are as follows:

Subject Page No.
General Operation ................................................................................... 1-103
Fundamental P rincip les of Refrigeration ......................................1-103
R e f r ig e r a n t .................................................................................................. 1-104
R efrigerant Circulation ........................................................................1-105
A ir C ir c u la t io n .......................................................................................... 1-106
Operation of Individual Units ............................................................ 1-106

GENERAL OPERATION

Some controls and units used with the air con
ditioning system  are common to the heating s y s 
tem . T hese controls and units are: Control sw itches, 
heater core, a ir intake and distribution ducts.

The heating and cooling system s operate in
dependently of each other, except under certain  
conditions of cooling system  operation when there

is  an overlapping operation of both system s as  
explained previously under "Operating Instructions"

FUNDAMENTAL PRINCIPLES 
OF REFRIGERATION

The principle of operation of the refrigeration  
system  is  based on a few sim ple laws of physics  
which are stated inform ally as follows:
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REFRIGERANT-12 
PRESSURE-TEMPERATURE RELATIONSHIP

The table below indicates the p ressu re  of 
Refrigerant-12 a t various tem peratures. For 
instance, a drum  of Refrigerant a t a  tem per
a ture of 80°F. will have a p ressu re  of 84.1 
psi. If it is  heated to 125 F. the p ressu re  will 
increase  to 167.5 psl. It a lso  can be used con
versely  to determ ine the tem perature a t which 
Refrigerant-12 boils under various p ressu res . 
For example, at a  p ressu re  of 30.1 psl, Re
frigeran t boils at 32 F.

TEMP. I*F.) PRESSURE (PSIG) TEMP. (°F.) PRESSURE (PSIG)

-21.7 0 (atmospheric 55 52.0
pressure) 60 57.7

-20 2.4 65 63.7
-10 4.5 70 70.1
- 5 6.8 75 76.9

0 9.2 80 84.1
5 11.8 85 91.7

10 14.7 90 99.6
15 17.7 95 108.1
20 21.1 100 116.9
25 24.6 105 126.2
30 28.5 110 136.0
32 30.1 115 146.5
35 32.6 120 157.1
40 37.0 125 167.5
45 41.7 130 179.0
50 46.7 140 204,5 T-4884

Figure 7—Pressure Temperature Chart

1. Temperature is  a measurem ent of the in
tensity of heat.

2. Heat is  a form  of energy. When heat is  
added to a substance, it usually is  noticed by an 
in crease in tem perature. For example, in order 
to ra ise  the tem perature of water from  35°F . to 
100°F ., it is  necessary  to add a certain amount of 
heat.

3. When an object coo ls, it  does not absorb  
cold, but rather it lo se s  heat to a colder object or  
substance nearby. When a bottle containing warm  
liquid is  placed on a cake of ice , the ice  w ill m elt 
and the bottle and its  contents w ill becom e cool. 
Heat from  the bottle and its  contents is  lo st to the 
ic e . *

4. When a liquid boils, turning to vapor, it 
absorbs a great amount of heat. For instance, 
water boiling on a stove is  absorbing a great 
amount of heat from  the burner as it is  changing 
to the vapor commonly called steam . Boiling is  a 
rapid form  of evaporation.

When a liquid b o ils, it  absorbs heat without 
changing tem perature. For example, when heat is  
added to water at sea  lev e l, as when heating on a 
stove, the tem perature of the water w ill r ise  until 
it reaches 212°F. If the water rem ains on the hot 
stove, it w ill boil, but the tem perature w ill remain  
at 212°F . The heat being absorbed by the water is  
changing it to steam  rather than raising the temp
erature.

R efrigerant-12 used in a ir  conditioning system  
b oils at 21 .7°F ., below zero . Thus, if  it  w ere ex
posed to the a ir  at normal room tem perature, it 
would absorb heat from  surrounding a ir  and boil, 
im m ediately changing to a vapor.

5. When heat is  rem oved from  water vapor, 
it w ill condense back into a liquid. For example, 
the steam  caused by boiling water on a stove w ill 
condense into water on the underside of the cover. 
This is  due to the fact that the cover is  not as hot 
a s the steam . The cover, therefore, takes heat 
from  the steam , condensing it back to water.

6 . The tem perature at which substances w ill 
boil or condense is  affected by p ressu re . R efer to 
" P ressure Tem perature Chart" (fig. 7). If the 
p ressu re  is  increased , the liquid w ill not boil until 
a higher tem perature is  reached. Thus, we can 
prevent refrigerant from  boiling if it is  kept under 
high p ressu re . If th is high p ressu re  is  suddenly 
released , refrigerant w ill im m ediately boil. This 
has been demonstrated on modern veh icles with 
p ressu re  cooling sy stem s.

When the p ressu re  of a vapor is  increased, 
the tem perature at which it w ill condense is  also  
ra ised . Steam condenses below 212°F ., if  heat is  
rem oved from  it, but it can be made to condense 
at higher tem perature by increasing the pressu re.

7. Com pressing a vapor in creases its  temp
erature. For example, when pumping air into a 
tire  with hand pump, the pump w ill becom e warm  
due to the heating of the air as it is  com pressed.

8 . When a liquid is  heated until it  is  converted  
to a gas, then th is gas is  heated additionally with
out changing p ressu re , the gas is  said to be super
heated. For instance, in the evaporator, re fr iger
ant absorbs heat and b o ils at a constant tem per
ature and p ressu re  until it has been com pletely  
vaporized, and it  continues to absorb heat from  the 
warm  air  passing over the evaporator without any 
in crease  in p ressu re . Since th is heat is  no longer 
being used to convert the refrigerant from  a liquid 
to a gas, it w ill now cause the tem perature of the 
refrigerant to r is e . The refrigerant is  then super
heated.

REFRIGERANT

The refrigerants used are commonly known 
by their trade name of "Freon-12," "Ucon-12," or  
"Genetron-12." R egardless of brand, refrigerant- 
12 must be used. The chem ical name of refr iger
ant- 1 2  is  dichlorodifluoromethane (CCL2 F2 ).

REFRIGERANT CHARACTERISTICS
Refrigerant ex ists  as a gas at atm ospheric 

pressu re  and must be held under p ressu re  to re 
main liquid. At ordinary tem peratures, it w ill ex ist  
as a liquid under a p ressu re  of about 75 pounds 
per-square-inch .
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CAB AND BODY MOUNTINGS 1-105

Refrigerant has very little  odor, but in large  
concentrations a distinct odor may be detected. It 
is  co lo r less  in both its  liquid and gaseous sta tes.

Refrigerant is  nonpoisonous, nonflammable, 
and nonexplosive. It is  noncorrosive to any of the 
ordinary m etals.

Goggles should be worn whenever there is  the 
sligh test p ossib ility  of refrigerant coming in con
tact with the face or eyes, because refrigerant 
evaporates and cools so rapidly it w ill cause an 
injury sim ilar  to frostbite.

PROCUREMENT
Refrigerant is  generally shipped and stored  

in 25-lb . drums and 15-oz. cans.
It w ill be im possib le to draw all the refr iger

ant out of the drum. The use of warm water when 
charging the system  w ill assure the extraction of 
a maximum amount of refrigerant from  the drum. 
Be sure to follow  the instructions under "Charging 
The System" explained later.

PRECAUTIONS IN HANDLING REFRIGERANT
1. DO NOT leave container of refrigerant un

capped.
2. DO NOT subject container to high tem per

ature.
3. DO NOT weld or steam  clean on or near 

system .
4. DO NOT f ill  drum (when used) com pletely.
5. DO NOT discharge vapor into area where 

flam e is  exposed.
6 . DO NOT expose eyes to liquid.

A ll refrigerant drums are shipped with a 
heavy metal screw  cap. The purpose of the cap is  
to protect the valve and safety plug from  damage. 
It is  good practice to replace the cap after each 
u se of the drum for the sam e reason. If the drum 
is  exposed to the radiant heat from the sun, the 
resultant increase in p ressu re  may cause the 
safety plug to re lea se  or the drum to burst.

For the sam e reason, the refrigerant container 
should never be subjected to excessive  tem per
ature when charging a system . The refrigerant 
drum (when used) should be heated for charging 
purposes by placing in 125°F. water. Never heat 
above 125°F ., or u se blowtorch, radiator, or stove  
to heat the drum.

Welding or steam  cleaning on or near any of 
the refrigerant lin es or components of the air con
ditioning system  could build up dangerous and 
damaging p ressu res in the system .

If a sm all drum is  ever filled  from  a large  
one, never fill the drum com pletely. Space should 
always be allowed above the liquid for expansion. 
Weighing drums before and during the transfer  
w ill determ ine fu llness of drums.

Discharging large quantities of refrigerant 
into a room can usually be done safely as the vapor 
would produce no il l  e ffects. However, this should 
not be done if the area contains a flame-producing 
device such as a gas heater. While refrigerant 
norm ally is  nonpoisonous, heavy concentrations 
of it in contact with a live  flam e w ill produce a 
poisonous gas. The sam e gas w ill attach all bright 
m etal su rfaces.

PRECAUTIONS

DO NOT EXPOSE EYES  
TO REFRIGERANT

One of the most important precau
tions is protection of the eyes when handl
ing refrigerant. Any liquid refrigerant 
which may accidentally escape is approx
imately 21.7°F., below zero. If any re
frigerant comes in contact with the eyes, 
serious injury could result. Always wear 
goggles to protect the eyes when handling 
refrigerant.

If refrigerant should come in contact 
with the eyes:
1. DO NOT rub the eyes. Splash the eyes 

with cold water to gradually get the 
temperature above the freezing point.

2. Apply a protective film of an antisep
tic oil over the eye-ball to reduce the 
possibility of infection.

3. Consult a doctor or an eye specialist 
immediately.

Should liquid refrigerant come in con
tact with the skin, the injury should be 
treated the same as though the skin had 
been frostbitten or frozen.

REFRIGERANT CIRCULATION

R efrigerant control units and piping is  i llu s 
trated in figures 1 and 2. A com plete cycle of the 
refrigerating system  (fig. 3) is  as follows:

1. Refrigerant in its  gaseous state is  drawn 
into the com pressor where it is  com pressed and 
discharged into the condenser.

2. A s the heated gas circu lates through the 
condenser co ils , it is  cooled by air being forced  
through the condenser by an engine cooling fan. The 
combined effects of the decreased tem perature and 
increasing p ressu re  cause the gas to condense 
(liquify).

3. The liquid refrigerant is  then forced from  
condenser into the liquid rece iv er .

4. By its  own p ressu re , liquid refrigerant is  
forced from  liquid receiver-dehydrator through 
the expansion valve and into the evaporator.

5. In the evaporator, where the p ressu re  is
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CAB AND BODY MOUNTINGS 1-106

reduced, the liquid refrigerant evaporates, or 
changes into its gaseous state. As the liquid evap
o rates, heat is  absorbed from  the air passing  
through the evaporator co ils , thus the air is  cooled.

6 . Flow of refrigerant into the evaporator is  
regulated by the expansion valve. The expansion 
valve is  actually a p ressu re reducing valve which 
serv es two purposes:

a. It maintains p ressu re on the liquid line.
b. It adm its only the required amount of liquid 

refrigerant into the evaporator, this requirement 
being determ ined by the tem perature of the gaseous 
refrigerant at the evaporator outlet.

7. The low p ressu re refrigerant gas p a sses  
from  the evaporator through the suction throttling 
valve, then back through the suction line to com 
p resso r  thus completing the cycle.

AIR CIRCULATION

A ir circulation is  common to-both the heating 
and air conditioning system s. For detailed d es
cription of air circulation in vehicle, refer to 
"Operating Instructions" explained previously, and 
also to the following illustrations figures 8 through 
13.

AIR OUTLETS
R efrigerated a ir  enters the interior of the cab 

through outlets at the instrument panel.
Air outlets can be individually controlled to 

provide a com fortable air flow in any direction de
sired  by the occupants.

OPERATION OF INDIVIDUAL UNITS

Figures 2 and 3 illustrate the location of the 
A ir Conditioning System  units. Each of the units 
in the air conditioning system  is  described following:

EXPANSION VALVE
The expansion valve (fig. 14) con sists of a cap

illary  bulb and tube which is  connected to an oper
ating diaphragm (which is  sealed  within the valve 
itself) and an equalizer line which connects the 
valve and the low p ressu re return line.

The purpose of the expansion valve is  to reg 
ulate the flow of liquid refrigerant into the evap
orator automatically in accordance to the require
ments of the evaporator.

The valve is  the dividing point in the system  
between high pressure liquid refrigerant supplied 
from  the receiver-dehydrator and relatively low  
p ressu re  liquid and gaseous refrigerant in the 
evaporator. It is  so  designed that the tem perature 
of the refrigerant at the evaporator outlet must 
have 10.6°F ., of super heat before more refr iger
ant is  allowed to enter the evaporator. Superheat 
is  an in crease in tem perature of the gaseous r e 

frigerant above the tem perature at which the re 
frigerant vaporizes.

A capillary tube filled  with carbon dioxide and 
the equalizer line provide the tem perature regu
lation of the expansion valve. This capiilary tube 
i s  fastened to the low pressure refrigerant pipe 
coming out of the evaporator so that it communi
cates the tem perature of the refrigerant at this 
point to the expansion valve. If the superheat at the 
outlet decreases below 10.6°F ., the expansion 
valve w ill autom atically reduce the amount of r e 
frigerant entering the evaporator, thus reducing 
the amount of cooling. If the superheat in crea ses , 
the expansion valve w ill automatically allow more 
refrigerant to enter the evaporator, thus in crea s
ing the cooling.

The equalizer line joining the suction throttling, 
or P.O .A ., valve with the area behind the operating 
diaphragm acts with the capillary to m easure  
superheat.

It is  the tem perature of the a ir  passing over 
the evaporator core that determ ines the amount of 
refrigerant that w ill enter and pass through the 
evaporator. When the air is  very warm, the heat 
transfer from the air to the refrigerant is  great 
and a greater quantity of refrigerant is  required to 
cool the air and to achieve the proper superheat on 
the refrigerant gas leaving the evaporator. When 
the a ir passing over the evaporator is  cool, the 
heat transfer is  sm all and a le s se r  quantity of re 
frigerant is  required to cool the air and to achieve  
the proper superheat on the refrigerant gas leaving 
the evaporator.

Since the evaporator outlet p ressu re  is  pro
portionate to the amount of heat (superheat) picked  
up by the refrigerant gas in passing through the 
evaporator, it can be seen  that adjusting spring 
tension which works against capillary p ressu re  and 
equalizer line p ressu re  controls the volume of r e 
frigerant entering the evaporator as signaled by the 
tem perature and p ressu re  in the evaporator outlet 
pipe.

When the a ir  conditioning system  has not been 
operating, a ll p ressu res within the expansion valve 
assem bly w ill have equalized at the ambient (sur
rounding air) tem perature, thus the pres sure above 
and below the operating diaphragm and at the inlet 
and outlet side of the valve w ill be equal (fig. 14). 
(P ressu re  under the diaphragm is  evaporator p res
su re . It reaches this area by means of clearance  
around the operating pins in the valve body which 
connects the area under the diaphragm with the 
evaporator p ressu re  area.) While p ressu res in the 
expansion valve are alm ost equal, the addition of 
the valve adjusting spring p ressu re  behind the 
valve w ill hold the valve over to c lo se  the valve 
o rifice .

When the a ir conditioning system  fir st  begins 
to operate, the com pressor w ill im m ediately begin
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CAB AND BODY MOUNTINGS 1-107

Figure 8—Air Conditioning and Heater Control (Aluminum Tilt Cab Model)
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HEATER SWITCH ASSEMBLY

AIR TEMPERATURE CONTROL

SUCTION THROTTLING VALVE

AIR TEMPERATURE CONTROL CABLE

SUCTION THROTTLING CONTROL CABLE 

AIR CONTROL CABLE

T-6885

Figure 9—Air Conditioning and Heater Control (Conventional Cab Model)
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DISTRIBUTOR BOX

BLOW ER, 
AIR INLET 
ASSEMBLY

REAR DUCT

X /  FRONT DUCT
CENTER DUCT

AIR INTAKE DUCTS

T-6944

Figure I 0—Heater and Air Intake (Aluminum Tilt Cab Model)
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COVER

A/C AND HEATER ASSEMBLY

DOOR SHAFT AND LEVER

VALVE LINE 

BLOWER CASE ASSEMBLY 

MANIFOLD ASSEMBLY

SEAL

EVAPORATOR CORE 
ASSEMBLY

EXPANSION VALVE

HEATOR EVAPORATOR 
AND CORE ASSEMBLY

CONNECTING TUBES

DOOR CONTROL BRACKET 

MOTOR AND MOUNTING PLATE

CORE RETAINER

T-6886

Figure 11 —Heater Evaporator Blower (Conventional Cab Model)
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THERMO 
EXPANSION  

VALVE

DRIVER'S A /C  AND DEFROSTER DISTRIBUTOR T.4945

Figure 72—Air Conditioning and Defroster (Aluminum Tiff Cab ModelI
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Figure 13—Air Conditioning Air Outlets and Hoses IConventional Cab Model)
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CAB AND BODY MOUNTINGS 1-113

to draw refrigerant from  the evaporator, lowering 
the p ressu re in the evaporator and in the area  
under the operating diaphragm. As the p ressu re in 
this area d ecreases, the p ressu re above the dia
phragm exerted by the carbon dioxide in the capil
lary tube w ill overcom e spring pressure and push 
the diaphragm against the operating pins, which in 
turn w ill force the needle valve off its  seat.

Refrigerant w ill then pass through the expan
sion valve into the evaporator where it w ill boil at 
a tem perature corresponding to the p ressu re  in the 
evaporator. This w ill begin cooling the air passing  
over the evaporator, and, also it w ill begin to cool 
the evaporator outlet pipe.

A s the evaporator outlet pipe cools, the p res
sure of the carbon dioxide in the capillary tube 
(contacting this outlet pipe) d ecreases, exerting  
le s s  force on the operating diaphragm.

The valve adjusting spring is  calibrated so  
that the p ressu re of the refrigerant in the evapor
ator, plus the spring force, w ill equal the force  
above the operating diaphragm when the tem per
ature of the refrigerant in the evaporator outlet is  
10.6 F ., above the tem perature of the refrigerant 
entering the evaporator. In other words, the re 
frigerant should rem ain in the evaporator long 
enough to com pletely vaporize and then warm  
(superheat) 10.6°F .

If the tem perature differential begins to go 
below 10.6°F . (outlet pipe becom es too cold), car
bon dioxide p ressu re in the capillary tube and area  
above the diaphragm d ecreases, allowing the valve 
adjusting spring to move the needle valve toward 
its  seat, closing off the flow of refrigerant past the 
needle valve.

If the tem perature differential begins to go 
above 10.6°F . (outlet pipe too warm), the p ressu re  
in the capillary tube and area above the operating 
diaphragm w ill in crease, pushing this diaphragm  
against operating pins to open needle valve further, 
admitting more refrigerant to the evaporator.

EVAPORATOR
The evaporator is  actually the device which 

cools and dehumidifies the a ir  before it enters the 
cab. High p ressu re  liquid refrigerant flows through 
the valve or ifice  in the expansion valve into the 
low p ressu re area of the evaporator. This regu
lated flow of refrigerant boils im m ediately. Heat 
from  the core surface is  lo st to the boiling and 
vaporizing refrigerant, which is  cooler than the 
core, thereby cooling the core. The heat in the air 
passing over the evaporator lo se s  its  heat to the 
cooler surface of the core, thereby cooling the air. 
As the p rocess of heat lo ss  from  the air to the 
evaporator core surface is  taking place, any m ois
ture (humidity) in the a ir condenses on the outside 
surface of the evaporator core and is  drained off 
as water.

Figure 14—Expansion Valve

Since R efrigerant-12 w ill boil at 21 .7°F ., be
low zero  at atm ospheric p ressu re  and water freezes  
at 32°F ., it becom es obvious that the tem perature 
in the evaporator must be controlled so that the 
water collecting on the core surface w ill not freeze  
in the fins of the core and block off the air p a ss 
a ges. In order to control the tem perature, it is  
n ecessary  to control p ressu re inside the evapor
ator and th is is  done by the suction throttling, or 
P.O.A. Valve.

To obtain maximum cooling the refrigerant 
must rem ain in the core long enough to com pletely 
vaporize and then superheat a minimum of 10.6°F. 
If too much or too little  refrigerant is  present in 
the core, then maximum cooling efficiency is  lost. 
An expansion valve in conjunction with the suction  
throttling, or P.O.A. valve is  used to provide this 
n ecessary  refrigerant and p ressu re  control.

EVAPORATOR CONTROL VALVE (P.O.A.) 
(ALUMINUM TILT MODELS)

The main function of the evaporator control 
valve (P.O.A.) (fig. 15) is  to maintain the evapor
ator p ressu re at a pressure sufficiently high to 
avoid freezing of m oisture on the evaporator core  
and at the sam e tim e provide maximum cooling 
efficiency.

Operation of the evaporator control valve 
(P.O.A.) is  s im ilar in principle to that described  
for suction throttling valve. However, if the evap
orator control valve malfunctions, it must be r e 
placed since it is  neither repairable or adjustable.
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Figure 15—Evaporator Pressure Control Valve (P.O.A.I

SUCTION THROTTLING VALVE 
(CONVENTIONAL CAB MODELS)

The main function of the Suction Throttling 
Valve (fig. 16) is  to maintain the evaporator p res
sure at a p ressu re sufficiently high to avo id freez-  
ing of m oisture on the evaporator core and at the 
sam e tim e provide maximum cooling efficiency.

The opposing fo rces , spring pressure and at
m ospheric pressure on the one side of the valve

Figure J 6—Suction Throttling Valve

diaphragm and evaporator p ressu re  on the opposite 
side of the diaphragm constitute a balanced valve 
and control its  operation.

When the evaporator p ressu re r is e s  above the 
manual spring setting, this in crease in evaporator 
p ressu re  is  exerted against the valve piston and 
through the bleed holes in the piston to the under
side of the diaphragm. The p ressu res under the 
diaphragm overcom es the spring p ressu re causing 
the valve piston to move in an opening direction. 
As the piston opens, it reaches a balanced position  
and the evaporator p ressu re returns to its  original 
setting (23-24 psig).

When the evaporator p ressu re drops below the 
predeterm ined setting, the spring p ressu re  over
com es the opposing evaporator p ressu re  andforces  
the piston in a closing direction until the predeter
mined p ressu re setting i s  maintained (23-24 psig). 
The minimum operating p ressu re  of the suction  
throttling valve is  p re -se t  by an adjustment screw . 
Maximum operating p ressu re may be obtained by 
m eans of a cable operated from  the instrument 
panel to the lever  arm on the valve. When reduced  
load conditions require elevated control p ressu res, 
the lev er  arm  actuates the inner spring assem bly  
causing the piston to throttle in a closing direction. 
This resu lts in a higher evaporation p ressu re  and 
the desired  in crease in discharge a ir  tem perature.

COMPRESSOR
The com pressor is  of basic double-action  

piston design. Three horizontal double acting 
pistons make up a six -cy lin d er com pressor, and 
are mounted axially around the com pressor shaft 
to operate in a front and rear cylinder assem bly. 
These p istons operate in a VA" bore, have a 1-3/16"  
stroke and are actuated by a swash plate p ressed  
on the com pressor crankshaft (see  fig . 17).

Reed-type suction and discharge valves are  
mounted in valve plates between the cylinder a s 
sem bly and the head at each end of the com pressor. 
The heads are connected with each other by gas-  
tight passage ways which direct refrigerant gas to 
a common output.

The com pressor mainshaft is  driven by the 
pulley when the clutch co il is  energized. It extends 
through the com pressor front head, to the com 
p resso r  rear head and drives the o il pump in the 
rear head pump cavities.

The com pressor is  fitted with a high pressure  
re lie f valve. If the discharge p ressu re  ever ex
ceeds approximately 440 p si, the re lie f valve opens 
autom atically to re liev e  the p ressu re  and c lo ses  
again when the p ressu re reced es.

The pulley assem bly contains an electrica lly  
controlled magnetic clutch, perm itting the com 

LEVER HELPER 
SPRINGS

ADJUSTING 
PIN NUT ADJUSTING

FROM
EVAPORATOR

CONTROL 
LEVER 

ASSEMBLY OUTER 

SPRING
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Figure 17—Refrigerant Compressor

p resso r  to operate only when air conditioning is  
desired.

The clutch actuating coil is  molded into the 
coil housing with a potted epoxy resin; therefore, 
the co il and housing are replaceable only as a com 
p lete assem bly. The co il has 3.85 ohms resistan ce  
at 80°F . (surrounding temperature) and should not 
demand more than 3.2 am peres of 12 V.D.C.

C om pressor Operation
When the "AIR COND." lever is  placed in "ON,” 

the electr ica l circu it to the com pressor clutch 
c lo ses .

Current flowing through the co il creates a 
m agnetic force which flow s through the pulley to 
draw the arm ature plate (forward of the pulley a s 
sembly) rearward toward the pulley. As the arm 
ature plate m oves toward the pulley, it contacts 
the pulley shaft face (which rotates freely  about 
the com pressor shaft).

When the "AIR COND. "knob is  placed in "OFF," 
the e lectr ica l circuit to the com pressor clutch is

opened and the magnetic pull on the clutch no long
er ex ists . The armature plate to driven ring a c 
tuating springs w ill then pull the armature plate 
away from  the pulley and the plate lo se s  contact 
with the pulley.

A gauge fitting containing a Schrader valve is  
located in both the discharge and suction passage  
to perm it p ressu re gauge readings.

CONDENSER
The condenser is  sim ilar to the ordinary rad

iator but is  designed to withstand much higher 
p ressu res. It is  made up of tubes which carry the 
refrigerant and cooling fins which provide rapid 
transfer of heat.

The condenser is  located in front of the engine 
cooling system  radiator so that it rece ives a high 
volum e of a ir  from  the movement of the vehicle  
and from  the engine fan. Air passing over the con
denser cools the hot high p ressu re  refrigerant gas, 
causing it to condense into high pressure liquid 
refrigerant.
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Figure 18-Receiver-Dehydralor

RECEIVER-DEHYDRATOR 
ASSEMBLY

The receiver-dehydrator assem bly is  mounted 
vertically  along the right side of the radiator sup
port.

The purpose of the receiver  part of th is s y s 
tem  is  to ensure a solid  column of liquid refr ig 
erant to the expansion valve at a ll tim es, provided 
the system  is  properly charged.

The liquid indicator (many tim es referred  to 
as a sight glass) is  in the refrigeration system  as

an aid to diagnosis (see fig . 18). The appearance of 
bubbles or foam beneath the sight g la ss  (liquid in 
dicator) above 70°F ., ambient indicates air or a 
partial discharge of refrigerant in the system . A 
so lid  liquid column as seen  in the sight g la ss is  
difficult to te ll from  one that has no refrigerant in 
the system  at a ll.

Two ways to establish  whether the system  is  
properly charged or empty are to fee l the suction  
pipe in the suction throttling or P.O.A. valve or to 
disconnect the com pressor clutch while observing  
the sight g la ss . If the system  has the proper re 
frigerant charge, the suction line at the suction  
throttling or P.O.A. valve w ill be cool. A lso , the 
refrigerant column in the sight g lass w ill be seen  
to collapse soon after the clutch has been discon
nected. Foam may be noted in the sight g lass below  
70°F ., even when the system  is  free  of a ir  and 
properly charged. D etails of these conditions are 
in the "Insufficient Cooling D iagnosis Chart" on 
page 166.

Liquid refrigerant from  the condenser enters 
the rece iv er  to flow into the upper portion of the 
receiver  which contains desiccant confined in a 
white fe lt bag that is  not attached to anything but 
m erely re s ts  on the baffle in the low er portion of 
the rece iv er . A s the refrigerant flow s through an 
opening in the lower portion of the receiver , it is  
also filtered  through a 100  m esh screen  attached 
to a baffle at the bottom of the rece iv er .

The desiccant in th is assem bly is  to absorb 
any m oisture that might be present in the system  
after assem bly. The screen s trap any foreign ma
teria l which may enter the system  during assem bly. 
T hese features of the assem bly prevent obstruc
tion to the valves or damage to the com pressor.

NOTE: Markings on top of the rece iver  show 
the proper inlet and outlet fitting connections.

When the air conditioning system  lines are to 

be opened for serv ice , be sure to wear eye pro

tection when releasing  p ressu rized  refrigerant. 

Should liquid refrigerant com e in contact with the 

skin, the injured area should be treated the sam e  

as frostbitten skin.
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ON-VEHICLE SERVICE

Contents of th is Sub-Section are listed  in Index below:

Subject Page No.
Period ic Service ................................................................ ......................  1-117
Precautionary Service M easures ..................................................... 1-117
R efrigerant Quick Check P r o c e d u r e .................................................  1-119
Refrigerant Lines ...................................................................................  1-118
Perform ance Testing ...........................................................................  1-118
D epressurizing The S y s t e m ................................................................  1-123
Evacuating The S y s t e m ...........................................................................  1-123
Charging The S y s t e m ................... .................. ... .....................................  1-125
Adding Refrigerant (Small Amount) .................................................  1-127
Checking C om pressor Oil Level and Adding Oil . . . . . . .  1-128
Checking For Leaks ...............................................................................  1-129
Replacing C o m p r e s s o r ...........................................................................  1-130
Servicing Leaking Seals and H oses .................................................  1-133
Condenser Assem bly R e p la c e m e n t..................................................... 1-134
R eceiver-Dehydrator Assem bly R e p la c e m e n t ..............................  1-134
Console A ccess  Panel and Heater Cover Replacement

(Aluminum Tilt C a b ) .......................................................................  1-134
Expansion Valve Replacement (Aluminum Tilt C a b ) ...................  1-134
Expansion Valve Replacem ent (Conventional C a b ) ....................... 1-135
P.O.A. Valve R e p la c e m e n t .................................................................... 1-135
Suction Throttling Valve R e p la c e m e n t .............................................  1-136
Main Heater Housing and A ir Distributor (Alum. Tilt Cab) . . 1-136
Evaporator Heater Core A ssem bly Replacement (Conv. Cab) . 1-137
C ollision S e r v i c e ....................................................................................... 1-137
Blower Motor Replacement (Alum. T ilt Cab) ..............................  1-138
Blow er Motor Replacement (Conv. C a b ) .......................................... 1-139
N otes on Storing and Installing A ir Conditioning Components . 1-139
Refrigerant Line Connection Torque S p e c if ic a t io n ...................  1-142
Air Conditioning Specifications .............................................  1-142

PERIODIC SERVICE
(60 Days or 6000 M iles whichever occurs first)

1. Check front of condenser for an accum ula
tion of dirt, such as lea v es , bugs, dirt, etc. A lso  
check to s e e  that the space between the condenser 
and radiator is  a lso  free  of th is m aterial.

2. Inspect com pressor drive belt. Check and 
adjust used V -belt tension 80 to 90 pounds on belt 
tension gauge (J-23573) and 120 to 130 pounds on 
new b e lts .

Check and adjust used P oly-V  belt tension 64 
to 74 pounds on belt tension gauge (J-23586) and 
84 to 94 pounds on new b elts.

Gauge m easurem ent should be taken at great
est span between pulleys. For further details refer  
to ENGINE COOLING (SEC. 6K) of this manual.

3. Operate system  and checkfor correct oper
ation in a ll control positions.

4 . Check for refrigerant leaks and observe  
refrigerant passing through the sight g la ss  with

system  operating to see  if  there is  any evidence of 
bubbles (above 70°F . ambient).

PRECAUTIONARY SERVICE 
MEASURES

B efore any serv ice  is  attempted which requires 
opening of refrigeration pipes or units, the person  
doing the work should be thoroughly fam iliar with 
"General Information" on refrigeration serv ice .

The major reasons behind these m easures are 
for safety and to prevent dirt and m oisture from  
getting into the system . D irt contaminant is  apt to 
cause leaky valves or wear in the com pressor, and 
m oisture w ill freeze  into ice  at the expansion valve 
and freeze  the valve stem .

PRE-ASSEMBLY
1. A ll su b -assem b lies are shipped, sealed , 

and dehydrated. They are to rem ain sealed  until 
just prior to making connections.
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2. A ll su b -assem b lies should be at room  
tem perature before uncapping. (This prevents con
densation of m oisture from  the air that enters into 
the system .)

3. If, for any reason the caps are removed, 
but the connections are not made, then the tubes 
and other parts should not remain unsealed for 
m ore than 15 minutes. R eseal connections if period  
is  to be longer. This applies particularly to par
tially  built-up system s that w ill be left overnight.

4. C om pressors are shipped with 10 -  11 oz. 
of Frigidaire-525 V iscosity Oil and charged with 
a mixture of R efrigerant-12 and dry nitrogen to 
provide an internal p ressu re  at slightly above 
atm ospheric p ressu re .

ASSEMBLY
1. All precautions should be taken to prevent 

damage to fittings or connections. Even minute 
damage to a connection could cause it to leak.

2. Any fittings getting grease or dirt on them  
should be wiped clean with a cloth dampened with 
alcohol. Do not u se chlorinated solvents such as  
trichlorethylene for a cleaning agent, as they are  
contaminants. If dirt, grease, or m oisture gets in
side the hoses and cannot be removed, the hose 
should be replaced.

3. Sealing caps should be removed from  sub- 
assem b lies just prior to making connections for  
final assem bly.

4. U se a sm all amount of clean refrigeration  
o il (525 or 1000 viscosity) on a ll tube and hose 
joints, and dip the O -ring gasket (when used) in 
th is o il before assem bling the joint, as th is oil w ill 
help in making a leak-proof joint.

5. Do not connect the receiver-dehydrator a s 
sem bly until a ll other sealed  su b-assem blies have 
been connected. This is  necessary  to ensure opti
mum dehydration and maximum m oisture protec
tion of the refrigeration system .

LIQUID INDICATOR (SIGHT GLASS)
Under normal conditions, the receiver-dehy

drator w ill show clear with about 3 pounds of r e 
frigerant in the system  on Conventional Cab 
M odels, or 4 pounds on Aluminum T ilt Cab M odels. 
However, the air conditioner w ill not produce its  
best perform ance until 3% or 4K pounds of refrig
erant aye in the system . Do not overcharge with 
refrigerant, as this w ill reduce system  efficiency  
and w ill resu lt in high head p ressu res which could 
cause the com pressor safety valve to re lea se .

REFRIGERANT LINES

The charged air conditioning system  is  sea led  
from  the atm osphere and rem ains under pressure  
at all tim es. R egardless of whether or not the sy s 
tem  is  charged, it must rem ain sealed  to prevent

entrance of contaminants such as air or m oisture. 
T herefore, if it is  n ecessary  to open the refrigerant 
system  for parts replacem ent, it is  im perative that 
the repairs be completed and system  sealed  as 
soon as possib le  to reduce the amount of contam
inants that w ill enter system . Thoroughly evacuate 
before charging system  as described in "Evacuat
ing The System" later in this section .

When securing m etal refrigerant lin es  by 
means of unions or sim ilar connectors, a back-up 
wrench should be used to prevent p ossib le  twisting  
or ex cess  s tr e ss  on tubing. Proper torques, as  
shown on "Torque Specifications" chart at end of 
th is section , are n ecessary  to a ssu re  leak -free  
and secu re  connections.

PERFORMANCE TESTING

In order to determ ine if an a ir  conditioning 
system  is  operating properly and efficiently, it 
must be perform ance tested . The fir st  step to 
diagnosing a system  that has been malfunctioning 
should be a com plete perform ance test (see  fig . 19).

C orrect p ressu res indicate that the required  
charge of refrigerant is  in the system  and that it 
is  functioning properly.

Testing to determ ine if the discharge air temp
erature, suction p ressu re , and discharge p ressu re  
m eet the specifications at a particular ambient 
condition is  called  a "Performance Test."

SUCTION THROTTLING VALVE 
(CONVENTIONAL CAB) (Fig. 16)

The suction throttling valve is  p r e -se t  at the 
factory to maintain the minimum and maximum  
evaporator core p ressu re  and generally should 
never require resetting. If a malfunction in the r e 
frigerant system  due to above or below normal 
evaporator core p ressu res is  suspected, check the 
following:

1. R estrictions in evaporator core, hoses, 
tubes, etc.

2. R efrigerant leaks.
3. C om pressor clutch slippage.
4. Improper drive belt tension.
5. Capillary tube broken or not tight to evap

orator tube.
6 . Expansion valve inoperative.
7. Suction throttling valve stuck.

The purpose of perform ing an operational test  
is  to prove that the air conditioning e lectr ica l s y s 
tem , air system , and refrigeration system  are  
operating properly and efficiently. R esu lts of the 
te st are as follows:

1. Operation of the air conditioner blower at 
a ll speeds and engagement of the com pressor clutch 
would indicate that the e lectr ica l c ircu its are func
tioning properly.
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2. A clear sight g la ss would indicate a properly 
charged refrigeration system .

3. Proper evaporator pressu re, as controlled  
by the Suction Throttling Valve would provide 
proper "freeze protection" for the evaporator.

4. Proper nozzle tem peratures would indicate 
a system  free from  warm air leaks.

Check and correct all a ir  and refrigerant leaks  
in the a ir  conditioning system  as well as operation 
of cable-operated air doors.

Check for proper com pressor oil leve l during 
the repair of refrigerant leaks, before conducting 
an operational te st. (Continued on following page.)

REFRIGERANT QUICK CHECK PROCEDURE

A quick referen ce chart below has been provided for u se in determining whether or not the 
air conditioning system  has a proper charge of refrigerant. T hese sim ple checks can be made 
in m atter of m inutes, thus facilitating system  diagnosis by pinpointing the problem  to the amount 
of charge in the system  or by elim inating th is possib ility  from  the overall checkout. Refer to 
"Refrigerant Quick Check Procedures" chart for exact step -by-step  procedure.

REFRIGERANT QUICK CHECK PROCEDURES
(Check procedures should be made at 70° F.)

Start engine and place on fast id le . Set 
controls for maximum cold with blower on high.

Bubbles present in sight g la ss.

System  low on charge. Check with leak de
tector. C orrect leak, if any, and fill system  
to proper charge.

No bubbles. Sight g la ss  clear.

System  is  either charged or empty. Feel 
high and low p ressu re  pipes at com pressor. 
High p ressu re  pipe should be warm; low  
p ressu re  pipe should be cold.

No appreciable tem perature differential 
noted at com pressor.

System  empty or nearly empty. Turn off 
engine and connect charging station. Induce 
1 / 2  lb. of refrigerant in system  (if system  
w ill not accept charge, start engine and draw 
1 /2  lb. in through low p ressu re side). Check 
system  with leak detector.

Tem perature differential noted at the com 
p resso r .

Even though a differential is  noted, there  
ex ists  a possib ility  of overcharge. An over
filled  system  w ill resu lt in poor cooling dur
ing low speed operation (as a resu lt of ex
ce ss iv e  head p ressu re). An overfill i s  easily  
checked by disconnecting the com pressor  
clutch connector while observing the sight 
g la ss .

If refrigerant in sight g la ss rem ains clear  
for more than 45 seconds (before foaming 
and then settling away from  sight g lass) an 
overcharge is  indicated. Verify with a per
form ance check.

If refrigerant foam s and then se ttle s  away 
from  sight g la ss  in le s s  than 45 seconds, it 
can be assum ed that there is  a proper charge 
of refrigerant in system . Continue checking 
out system  using perform ance checks out
lined in this manual.
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TEST  READINGS

A m b ie n t  A ir  in Degrees F .  ( In  A u x ilia ry  
Fa n  A i r  B last 2 " A h e ad  o f C o n d e n s e r). 70 80 90 100 1 10

A i r  Q u a lity A r id  H u m id A r id  H u m id A r id  H u m id A r id  H u m id A r id  H u m id

A v e ra g e  Com pressor Head 
P r e s s u r e - P S I 12 5 /15 5  15 0 /18 0 1 6 0 /19 0  18 0 /2 10 1 9 7 / 2 2 7  2 13 /2 4 3 225/255 250/280 2 70 /3 0 0  290/320

A v e ra g e  Suction T h ro ttlin g  V a lve  
P r e s s u r e - P S I 20 /2 3  2 1 / 2 4 2 0 /2 3 22 /25 2 1 / 2 4  2 5 /2 8 2 4 / 2 7  29 /3 2 2 8 /3 1 36/39

C e n te r O u tle t Te m p e ra tu re  Degree F . 4 1 / 4 4  48/5 2 4 4 /4 8  5 3 /5 7 4 8/5 2  58/62 5 2 /5 7 62/68 58/65 6 8 /75

S h o w n  in the a bo ve tab le are the average readings expected in arid or d ry  a ir , and in hu m id  or m o ist air w ith  m a xim u m  a llow able tolerance 
s ho w n.

H u m id  air is considered 20 — 9 0 %  R .H . N o zz le  

A r id  a ir  is c o n s id e re d  5 - 2 0 %  R .H . N o zz le
T-3311

Figure 19—Operational Test Data Chart

P.O .A . VALVE (ALUMINUM TILT CAB)
(Refer to Fig. 15)

The only check for proper P.O .A. valve oper
ation is  to check the suction p ressu re at the valve 
as during a perform ance te s t . The P.O.A. valve is  
an absolute valve and w ill provide different gauge 
readings based on the altitude where the readings 
are being taken. C orrect gauge reading at sea  level 
is  29.5 psig . Gauge readings w ill be one-half p si 
higher for each additional 1 ,0 0 0  feet of elevation.

The following table l is t s  gauge readings at 
different altitudes. If a valve gives im proper gauge 
readings, it must be replaced since it is  neither 
repairable nor adjustable:

29.5 psig .
30.0 psig.
30.5 psig .
31.0 psig .
31.5 psig .
32.0 psig .

— S ea level
-  1 ,0 0 0  ft. 
-  2 ,0 0 0  ft.
-  3,000 ft.
-  4,000 ft.
-  5,000 ft.

32.5 p s ig .— 6,000 ft.
33.0 p s ig .— 7,000 ft.
33.5 p s ig .— 8,000 ft.
34.0 p s ig .— 9,000 ft.
34.5 p sig . — 10,000 ft.

NOTE: Refer to "Insufficient Cooling D iagnosis  
Chart" and "Specifications" at end of this section  
for other pertinent air conditioning information 
related to perform ance testing.

PRELIMINARY CHECKS
1. Inspect com pressor drive belt. Check and 

adjust USED V -belt tension 80 to 90 pounds on belt 
tension gauge (J-23573) and 120 to 130 on NEW 
b elts . Check and adjust USED P oly-V  belt tension  
64 to 74 pounds on belt tension gauge (J-23586) and 
84 to 94 pounds on NEW belt.

2. Check a ll refrigeration lin es for leaks, 
kinks, or other restr iction s.

3. Check outer surfaces of radiator and con
denser cores to be sure they are not plugged with 
dirt, lea v es or other foreign m aterial. Be sure to 
check between the condenser and radiator as w ell 
a s  the outer surfaces.

4. Connect engine tachom eter.
5. Start engine and operate at 2000 rpm with 

"AIR" lev er  on "OUTSIDE" and "TEMP" lever  set  
for maximum cooling, and blower on "HIGH." After 
at lea st five minutes of engine operation, observe  
for bubbling at the sight g la ss  (above 70°F . am 
bient). If the system  is  low on refrigerant, add 
refrigerant until liquid indicator just shows clear  
and add an additional K-lb. of refrigerant.

6 . Under the sam e conditions as in Step 5 
previously , move "AIR COND" lever  to "OFF." 
This should disengage the com pressor clutch. If
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Figure 20—Gauge Hose Connections at 
Suction Throttling Valve

clutch does not disengage, check the clutch control 
sw itch adjustment.

7. Move "AIR COND” lever to "ON" again and 
observe clutch engagement action which should be 
without slip . If clutch s lip s , check clutch for proper 
adjustment, short in clutch co il, or leaking com 
p resso r  shaft sea l.

8 . Change blower speed to medium, and to 
low, and observe for d ecreases in a ir flow.

FUNCTIONAL TEST (Fig. 19)
NOTE: This te st should not be perform ed in 

direct rays of sun.
1. Connect the gauge set high p ressu re hose 

to outer gauge fitting at rear of com pressor and 
connect 30-inch vacuum, 60-psi compound test  
gauge hose to refrigerant fitting at suction throt
tling valve (fig. 2 0 ), or low p ressu re  line from  
P.O.A. valve (fig. 21).

2. Locate auxiliary fan (at least 20” in diam
eter) in front of condenser. Leave hood open.

3. Open both cab doors.
4. P lace a calibrated therm om eter in front of 

condenser in auxiliary fan air stream .
5. P lace a second calibrated therm om eter in 

auxiliary fan air stream  to m easure wet bulb 
tem perature.

6 . Connect engine tachom eter.
7. Open all air outlets below dash.
8 . Locate a calibrated therm om eter in center 

outlet. Sensing bulb must not touch metal.

Figure 21— Schematic of Air Conditioning Gauge

9. P lace transm ission lever in "NEUTRAL,” 
with parking brake on.

10. Start engine and set "AIR" lever at "OUT
SIDE,” "TEMP" lever  full for maximum cooling 
and blower switch at high blower speed.

11. Set engine speed at 2000 rpm.
12. Allow engine to run for 10 m inutes, or until 

stabilized.
NOTE: If at any tim e during test, com pressor  

head p ressu re  exceeds 375 p si, discontinue test  
and check the following:

a. Engine cooling system .
b. R estricted  receiver  and liquid indicator 

assem bly.
c . A ir in refrigeration system  or overcharge 

of refrigerant.
d. Insufficient auxiliary fan air on radiator 

and condenser.
13. At the end of this tim e record the following:
a. Ambient air at condenser.
b. Wet bulb tem perature in auxiliary fan air  

stream .
c. C om pressor head p ressu re .
d. Refrigerant test fitting gauge p ressu re .
e. Center outlet tem perature.
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COMPRESSOR

I

P .O . A . OR 
SUCTION THROTTLING VALVE TO CONDENSER

EVAPORATOR
VALVE

GAUGE HIGH 
PRESSURE HOSE

FROM RECEIVER DEHYDRATOR

LOW PRESSURE

VACUUM PUMP

HIGH PRESSURE

• TO SYSTEM 
SUCTION LINE

GAUGE HOSE CONNECTIONS AT COMPRESSOR

TO VACUUM 
PUMP, REFRIGERANT, 

OR REFRIGERANT OIL

GAUGE SET

— TO SYSTEM 
DISCHARGE LINE

T-7042

Figure 22—Hook Up of Gouges and Evacuating Pump

Compare previous test with system  p ressu res  
and temperature shown on "Operational T est Data 
Chart” (fig. 19). If not within the lim its shown, r e 
fer to the "Insufficient Cooling D iagnosis Chart" 
for possib le  cause of sub-standard perform ance. 
Reference should be made in the order listed  with

head p ressu re f ir st , if not within "Operational 
T est Data Chart" lim its , then check suction throt
tling or P.O.A. valve inlet p ressu re  and finally  
center outlet tem perature.

NOTE: For altitude lev e ls  at or near sea level, 
set the suction throttling valve as specified  (23
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P. O . A . OR 
SUCTION THROTTLING VALVE

X
EVAPORATOR

[

COMPRESSOR 

________/

TO
"CONDENSER

10 HI

J-5725-02

DRUM.

I 1 ! ‘i i

J-6272-01

FROM RECEIVER-DEHYDRATOR

K 3 7 "
REFRIGERANT-12

Figure 23—Hook Up of Gauges and Charging Equipment

p sig ). For higher le v e ls , set valve K-lb. p e r -sq .-  
in. higher for each 1 ,0 0 0  feet of elevation.

14. Remove charging manifold gauge se t, test  
fitting gauge, and install the fitting caps.

DEPRESSURIZING THE SYSTEM

Any tim e the system  is  to be opened, it must 
fir st  be depressurized. D epressurize the system  
as follows:

NOTE: Install gauge set to com pressor gauge 
fittings (fig. 2 2 ) (sam e connections as shown in 
figures 21 and 2 2 ).

1. Remove caps from  gauge fittings at com 
p ressor .

2. With both valves on the manifold gauge set  
(J-5725-04) c losed  (clockw ise), attach manifold 
h oses to com pressor fittings, using (J-5420) Schra
der valve adapter at the suction gauge fitting and 
(J-9459) Schrader valve adapter at the discharge  
gauge fitting.

3. Crack open the high p ressu re  valve on man
ifold gauge se t to allow  slow  escape of refrigerant 
from  the system  through the manifold gauge set  
and out the center fitting and hose. (Place end of 
hose in clean container.) If o il drips from  the hose 
into the container, refrigerant is  escaping too 
rapidly.

4. When h issing cea ses  (indicating a ll refr ig 
erant has escaped) c lo se  valves on manifold gauge 
se t by turning valve clockw ise.

EVACUATING THE SYSTEM

When the refrigeration system  is  depressur
ized  and opened for serv ice , som e air w ill enter 
the lin es regard less of how quickly the openings 
are capped. In order to rem ove this a ir and as 
much as possib le  of the m oisture it contains, the 
com plete system  must be "evacuated." Evacuating 
is  m erely the p ro cess  of removing all a ir  from the 
system , thereby creating a vacuum in the system .
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CAUTION: Under no circumstances 
should alcohol be used in the system in an 
attempt to remove moisture, regardless 
of the successful use of alcohol in other 
refrigeration systems.

PREPARATION FOR EVACUATING 
COMPLETE SYSTEM

1. Check the low p ressu re gauge for proper 
calibration, with the gauge disconnected from  the 
refrigeration system . Be sure that the pointer on 
the gauge indicates to the center of ”0 ."  Tap the 
gauge a few tim es lihgtly to be sure pointer is  not 
sticking. If n ecessary , calibrate as follows:

a. Remove the cover from  the gauge.
b. Holding gauge pointer adjusting screw  firm 

ly with one hand, carefully force pointer in the 
proper direction in the proper amount to position  
the pointer through the center of the "O" position. 
Tap gauge a few tim es to be sure pointer on gauge 
is  not sticking. Replace gauge cover.

2. If gauge se t is  not already connected to 
com pressor fittings, connect as follows (refer to 
fig . 2 1 ):

a. C lose hand shut-off valves on gauge set by 
turning clockw ise.

b. Remove caps from  gauge fittings at com 
p ressor .

NOTE: To shorten evacuating and charging 
tim e, the valve core in each com pressor gauge 
fitting can be unseated using Tool (J-22132-01). 
The gauge lin es are than connected to the tool fit
tings. Turn tool knobs counterclockwise to unseat 
cores.

c. Attach Schrader valve adapter (J-5420) to 
end of hose from  suction valve low pressure gauge 
and connect this adapter fitted hose to the com 
p resso r  suction gauge fitting or to Tool (J-22132- 
0 1 ) (if used).

a. Attach Schrader valve adapter (J-9459) to 
end of hose from  com pressor gauge and connect 
this adapter fitted hose to the discharge gauge fit
ting or Tool (J-22132-01) (if used).

3. Attach a flexib le gauge hose to the center 
fitting of the gauge set and attach the other end of 
this hose to the vacuum pump (J-5428-02) (fig. 22).

4. The system  can now be evacuated.

EVACUATING COMPLETE SYSTEM
1. Turn hand shut-off valve on low pressure  

gauge of gauge se t to the full clockw ise (closed) 
position.

2. Slowly turn valve on high p ressu re gauge 
counterclockwise from  the full clockw ise position, 
letting any p ressu re build-up escape com pletely. 
C lose high pressure valve.

3. Check oil level in vacuum pump (J-5428-02) 
and add Frigidaire-150 v iscosity  o il or equivalent,

if necessary , to bring to proper lev e l. Make sure  
dust cap on discharge side of vacuum pump has 
been rem oved.

4. Start the vacuum pump and slow ly open the 
low and high p ressu re  sid es of the manifold gauge 
se t  to avoid forcing oil out of the refrigeration  
system  and the pump. P ressu re  is  now being re 
duced on both sid es of the refrigeration system .

NOTE: If o il is  blown from  the vacuum pump, 
it should be refilled  to the proper leve l with F rig
idaire-150 v iscosity  o il or equivalent.

5. O bserve low p ressu re  gauge and operate 
vacuum pump until gauge shows 26-28" vacuum. 
Continue to run pump for ten additional m inutes.

NOTE: In all evacuating procedures the sp ec i
fication of 26-28 inches of vacuum is  used. This 
evacuation can only be attained at or near sea  
lev e l. For each 1,000 feet above sea  level where 
this operation is  being perform ed, the specification  
should be lowered by one inch of mercury vacuum.

For Example: At 5,000 feet elevation only 21 
to 23 inches of vacuum can norm ally be obtained.

If vacuum cannot be pulled to the minimum  
specification for the respective altitude, it indi
cates a leak in the system , gauge connections or a 
defective vacuum pump. In this case , it w ill be 
necessary  to check for leaks as outlined later, after 
a sm all amount of R efrigerant-12 has been added 
to the low side of the system .

a. Turn the hand shut-off valves at the low 
and high p ressu re gauge of the gauge se t to the 
full clockw ise position with the vacuum pump oper
ating, then stop pump.

b. Connect flexible line from  center fitting of 
the gauge set to refrigerant container (container 
should be at room tem perature).

NOTE: It may be necessary  to use reducer 
fitting (J-8695-18) if  attaching flexib le hose to 
drum-type refrigerant container.

c . Open shut-off valve on container andloosen  
flexib le line fitting at center fitting at gauge se t so 
that refrigerant w ill purge all air from  line. Tighten 
flexib le fitting when certain all air has been purged 
from  line.

d. Open suction valve on gauge se t . This w ill 
allow refrigerant to p ass from  the container into 
the system . When p ressu re  stops rising , c lose  
suction valve on gauge set and valve at refrigerant 
container (as refrigerant container is  at room  
tem perature, only a sm all refrigerant charge w ill 
enter the system ).

e. Using leak detector (J-6084) (fig. 24), check 
a ll fittings in the system , com pressor shaft sea l 
and on the gauge set for evidence of leakage. When 
general area of leak has been found with the test  
torch, a liquid leak detector may be helpful in lo 
cating the exact point of leakage. After leak has 
been corrected, evacuate the system  again for 15 
to 2 0  m inutes.
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CAB AND BODY MOUNTINGS 1-125

6 . Turn the hand shut-off valves at the low  
and high p ressu re gauge of the gauge se t to the full 
clockw ise position with the vacuum pump operating, 
then stop pump. Carefully check low pressure gauge 
to se e  that vacuum rem ains constant. If vacuum  
reduces, it indicates a leak in the system  or gauge 
connections. See "NOTE" in Step 5 previously for 
method of locating leak.

CHARGING THE SYSTEM

The system  should be charged only after being 
evacuated as outlined in "Evacuating The System ."

REFRIGERANT DRUM METHOD
1. Connect center flex ib le  line of gauge se t to 

refrigerant drum (fig. 23).
NOTE: It may be n ecessary  to u se adapter 

(J-8695-18) to attach flex ib le  line to refrigerant 
drum.

2. P lace refrigerant drum in a pail of water 
which has been heated to a maximum of 125°F. 
(fig. 23).

CAUTION: DO NOT allow temperature 
of water to exceed 125°F. High temper
ature will cause excessive pressure and 
possible softening of the fusible safety 
plugs in the refrigerant drum. It may not 
be necessary to use hot water if a large 
drum is used (over approx. 100 pounds).

3. If line at center gauge fitting has not been 
purged of air, loosen line at center fitting on gauge 
se t and "crack" valve on refrigerant drum to blow 
a ir  from  line. Retighten line at center fitting and 
record exact weight of refrigerant tank in water 
on the sc a le s .

NOTE: When purging a line by cracking a fit
ting, wrap a cloth around connection to prevent 
injury due to re lea se  of p ressurized  refrigerant. 
A lso, be sure to wear eye protection.

CAUTION: DO NOT turn refrigerant 
drum upside down as this would allow 
liquid refrigerant to enter compressor 
which may cause damage.

4. Open valve on refrigerant drum and both 
valves on gauge se t to allow refrigerant to flow  
into the system . Continue charging until the sca les  
show that 3X pounds or 4% pounds of refrigerant 
has been transferred from  refrigerant drum to the 
system .

NOTE: If fu ll charge cannot be attained, c lo se  
both valves on gauge se t, start engine, p lace "AIR 
COND" lev er  to "ON." the "AIR" lever  to "OUT
SIDE," and then place "TEMP" lever to fu ll cold 
position . Open low p ressu re  valve on gauge se t

Figure 24—Checking for Refrigerant Leak

slow ly and leave open until full charge of 3% lbs. 
of R efrigerant-12 is  taken in on Conventional Models 
and 4t% lb s . on Aluminum Tilt Cabs.

CAUTION: Observe high pressure 
gauge while charging with compressor 
running. Shut off engine if pressure ex
ceeds 375 psi. A large fan placed in front 
of the vehicle will help reduce excessive
ly highheadpressure._________________________

5. C lose both valves on gauge set (high p r e s 
sure valve w ill already be closed  if charging was 
com pleted by running com pressor) and c lo se  valve 
on refrigerant drum.

NOTE: If the engine w as used to com plete the 
R efrigeran t-12 charge into the system , c lo se  valve 
on refrigerant drum to perm it com pressor to draw 
any refrigerant left in the line from  the drum to 
the center fitting of the gauge se t, then c lo se  the 
low p ressu re  valve on the gauge se t.

6 . Operate engine at 2,000 rpm with "TEMP" 
control knob at full cold position and blower con
tro l for  high speed with "AIR" lever  to "OUTSIDE" 
After ten minutes of operation observe appearance 
of refrigerant in receiver-dehydrator. If bubbles
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CAB AND BODY MOUNTINGS 1-126

are observed, open low p ressu re gauge valve and 
valve on refrigerant drum to allow more refr iger
ant to enter system . C lose valve when rece iv er-  
dehydrator clears up.

NOTE: If air inlet tem perature is  below 70°F ., 
when this check is  made, bubbles may appear even 
though the proper amount of refrigerant is  in the 
system . Air inlet tem perature must be 70°F ., or 
above to make an accurate check. In no case should 
the system  be charged with m ore than specified  
refrigerant.

7. When refrigerant has been injected, con
tinue to operate system  and test for proper oper
ation as outlined under "Performance Testing."

8 . When satisfied  that air conditioning system  
is  operating properly, stop engine, rem ove gauge 
set and replace protective caps on com pressor  
fittings.

CAUTION: A considerable amount of 
refrigerant will collect in the high pres
sure line, since some of this refrigerant 
will have condensed into liquid refriger
ant. Wrap the high pressure gauge fitting 
at the compressor with a shop cloth be
fore disconnecting the S'-hrader valve 
from the gauge fitting, to prevent injury 
to personnel.

9. Using leak detector (J-6084), check com
plete system  for leaks, as explained later under 
"Checking For Leaks."

REFRIGERANT-12 DISPOSABLE 
CAN METHOD

After having depressurized, repaired (if nec
essary) , and evacuated the refrigerant system , the 
system  may be charged as follows when using R e
frigerant- 1 2  disposable cans:

1. Obtain five 1-lb. cans of R efrigerant-12.
2. Mount four cans in J-6272-01 No. 4 Multi

opener or attach J-6271 F its-A ll valve (single can 
opener valve) on one can.

CAUTION: Make sure outlet valve 
on opener is closed (clockwise) before 
installing opener.

a. If (J-6272-01) No. 4 M ulti-opener is  used, 
ra ise  locking lever , position four cans of refrig
erant and force the locking lever down to secure  
cans and at the sam e tim e puncture the top of the 
can to make it ready for charging.

b. If (J-6271) F its-A ll valve is  used, back off 
the valve from  the cap top retainer, slip  the 
valve on to the can and turn the valve into the r e 
tainer until tight. DO NOT open outlet valve during 
this operation as turning the valve into the retainer

punctures the top of the can to make it  ready for 
charging.

3. Connect center flexib le line of gauge set to 
the fitting on a can opener valve.

NOTE: If line at center gauge fitting has not 
been purged of air, loosen line at center fitting on 
gauge se t and "crack" valve at can opener (for a 
second or two) to force air from  the line. Retighten 
line at center fitting.

4. Open valve on No. 4 M ulti-opener (or on 
single can) and also  low p ressu re  and high p r e s 
sure valves on manifold gauge se t. L eave can valve  
open until all refrigerant has entered the refr ig 
eration system . C lose valve on can.

a. If the system  is  charged using single cans 
and the (J-6271) valve, disconnect valve from  can, 
leaving valve closed  to flexib le line to the center 
fitting of the manifold gauge se t. Install valve on a 
new and full disposable can of R efrigerant-12, and 
repeat until the system  is  fully charged. (Actually 
the net weight of refrigerant is  15 ounces per can, 
therefore it w ill be necessary  to use 3% to 5 cans. 
In no ca se  should the system  be chargedwith more 
than 3% pounds of refrigerant on Conventional Cabs 
or 4/£ pounds on Aluminum Tilt Cabs.

If the (J-6271) F its-A ll valve for single cans 
is  available, com plete charging as explained in 4a. 
previously.

5. C lose valves on manifold gauge set.
6 . Operate engine at 2,000 rpm with "TEMP" 

control knob at full cold position and blower con
tro l for high speed with "AIR" knob in "OUTSIDE" 
position.

NOTE: If a ir  inlet tem perature at the con
denser is  below 70°F ., when this check is  made 
bubbles may appear even though the proper amount 
of refrigerant is  in the system . Air inlet tem per
ature must be 70°F ., or above to make an accurate 
check. In no case  should the system  be charged 
with m ore than 3% pounds of refrigerant.

7. When refrigerant has been installed , con
tinue to operate system  and test for proper oper
ation as outlined previously under "Perform ance 
Testing."

8 . When sa tisfied  that air conditioning system  
is  operating properly, stop engine, rem ove gauge 
se t and replace protective caps on suction and d is
charge fittings.

CAUTION: A considerable amount 
of refrigerant will collect in the high 
pressure line, since some of this refrig
erant will have condensed into liquid re
frigerant. Wrap the high pressure fitting 
at the compressor with a shop cloth be
fore disconnecting the Schrader valve 
from the gauge fitting to prevent damage 
or injury to personnel.
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9. Using leak detector (J-6084) (fig. 24), check  
com plete system  for leaks as explained later under 
"Checking For Leaks."

SERVICE STATION METHOD
The (J-8393) Deluxe Portable Air Conditioner 

Service Station supplies a ll evacuating and charg
ing equipment assem bled  into a compact portable 
unit.

1. Be certain com pressor hand shut-off valves 
are closed to gauge fittings (counterclockwise).

2. Be certain all valves on charging station  
are closed.

3. Connect high p ressu re  gauge line (with J- 
9459 attached) to com pressor high p ressu re  gauge 
fitting or to core rem over Tool (J-22132-01) (if 
used).

4. Turn high p ressu re  hand shut-off valve one 
turn clockw ise, and high p ressu re control (2) one 
turn counterclockw ise (open). Crack open low p res
sure control (1) and allow  refrigerant gas to h iss  
from  low p ressu re  gauge line for three seconds, 
then connect low p ressu re  gauge line to low p r e s
sure gauge fitting on com pressor. P lace (J-5420) 
adapter on hose, then attach adapter to gauge fitting 
or fitting core rem over tool.

Filling Charging Cylinder
1. Open control valve on refrigerant container.
2. Open valve on bottom of charging cylinder 

allowing refrigerant to enter cylinder.
3. B leed charging cylinder to valve (behind 

control panel) only as required to allow refr iger
ant to enter cylinder. When refrigerant reaches 
desired  charge lev e l (3% or 4^ lb s.), c lo se  valve at 
bottom of charging cylinder and be certain cylinder 
bleed valve is  c losed  securely .

NOTE: While filling the cylinder, it w ill be 
n ecessary  to c lo se  the bleed valve periodically to 
allow  boiling to subside so that refrigerant level 
in the charging cylinder can be accurately read.

Charging The System  
Using Service Station J-8393

1. With charging station installed  as previ
ously described, rem ove low p ressu re gauge line  
at com pressor.

2. Crack open high (No. 2) and low (No. 1) 
p ressu re  control valves on station, and allow r e 
frigerant gas to purge from  system . Purge slowly  
enough so that o il does not escape from  system  
along with refrigerant.

3. When refrigerant flow nearly stops, connect 
low p ressu re  gauge line to com pressor.

4. Turn on vacuum pump and open vacuum con
tro l valve (No. 3).

5. With system  purged as directedpreviously, 
run pump until 26-28 inches of vacuum is  obtained.

Continue to run pump for 15 minutes after the s y s 
tem  reaches 26-28 inches vacuum.

NOTE: in a ll evacuating procedures, the sp ec i
fication of 26-28 inches of m ercury vacuum is  used. 
These figures are only attainable at or near sea  
level. For each 1,000 feet above sea  level where 
th is operation is  being perform ed, the sp ec ifica 
tions should be low ered by one inch.

For Example: 5,000 ft. elevation only 21 to 23 
inches vacuum can norm ally be obtained.

6 . If 26-28 inches vacuum (corrected to sea  
level) cannot be obtained, c lo se  vacuum control 
valve (No. 3) and shut off vacuum pump. Open r e 
frigerant control valve (No. 4) and allow som e r e 
frigerant to enter system . Locate and repair all 
leaks.

7. After evacuating for 15 m inutes, add V2-Vo. 
of refrigerant to system  as described in Step 6 
previously. Purge th is ^ -lb . and re-evacuate for 
15 to 30 m inutes. This second evacuation is  to be 
certain that as much contamination is  removed  
from  the system  as p ossib le .

8 . Only after evacuating as d irectedpreviously  
system  is  ready for charging. Note reading on 
sight g la ss of charging cylinder. If it does not con
tain a sufficient amount for a full charge, f ill to 
the proper level.

9. C lose low p ressu re  valve on charging sta 
tion. Fully open station refrigerant control valve 
(No. 4) and allow a ll liquid refrigerant to enter 
system . When full charge of refrigerant has enter
ed system , turn off refrigerant control valve (No. 
4) and c lo se  both hand shut-off valves.

10. If fu ll charge of refrigerant w ill not enter 
system , c lo se  high p ressu re  control and refr iger
ant control va lves. Start engine and run at slow  
id le with com pressor operating. Crack refrigerant 
control valve (No. 4) and low p ressu re  control on 
station. Watch low side gauge and keep gauge below 
50 p si by regulating refrigerant control valve. 
Closing valve w ill lower p ressu re . This is  to p re
vent liquid refrigerant from  reaching the com 
p resso r  while the com pressor is  operating. When 
required charge has entered system , c lo se  refr ig 
erant control valve and c lo se  low p ressu re control.

11. System  is  now charged and should be p er
form ance tested  before removing gauges.

ADDING REFRIGERANT 
(SMALL AMOUNT)

The following procedure should be used in add
ing sm all amounts of refrigerant that may have 
been lo st by leaks, or while opening system  for 
servicing  the com pressor. B efore adding refr iger
ant to replace that lo st by leaks, check com pressor  
o il leve l and add o il if  n ecessary . See "Adding O il” 
la ter .
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NOTE: This procedure w ill only apply if air  
inlet tem perature is  above 70°F ., at condenser.

1. Remove caps from  com pressor gauge fit
tings. Attach gauge set to gauge fittings, making 
sure Schrader adapter is  between low pressure  
gauge hose and suction gauge fitting, and between 
high p ressu re gauge hose and discharge gauge 
fitting.

2. Start engine, turn a ir  conditioning tem per
ature control to full cold position, blower control 
for high speed, and also move "AIR" lever to "OUT
SIDE.” Operate for ten minutes at 2,000 rpm to 
stab ilize  system .

3. Observe the refrigerant through the sight 
g lass of the receiver-dehydrator with the system  
operating, to see  if  there are any bubbles evident.

a. If no bubbles are evident, then bleed system  
slow ly through the discharge valve until bubbles 
appear in the receiver-dehydrator sight g la ss . Add 
one pound of refrigerant as explained under "Charg
ing The System."

b. If bubbles are v isib le  in the rece iv er -d e
hydrator sight g lass with the "TEMP" control knob 
at the full cold position and the blower at high 
speed, it indicates partial or com plete plug in a 
line, or a shortage of refrigerant, or both. Cor
rect condition. Add refrigerant as explained below  
until the sight g la ss c lea rs , then add another one 
pound of refrigerant.

4. Attach flexib le hose from  center fitting of 
gauge set loosely  to refrigerant drum or on d is
posable can valves. Open high and low p ressu re  
valves on the gauge set slightly to purge p ressu re  
gauge lines of a ir . Tighten fitting of refrigerant 
drum or can, when satisfied  that a ll air has been  
removed from  gauge lin es. C lose (clockwise) both 
hand shut-off valves of gauge set.

5. Partially charge system .
a. R efrigerant-12 Drum Method:
(1) P lace pail containing hot water that does 

not have a tem perature exceeding 125 F ., 
on sca le s , p lace refrigerant drum in pan 
containing water, note weight, and only 
open low p ressu re valve on gauge se t.

(2) Start engine, move "Temp" control knob to 
full cold position, and place blower control 
for high speed. Operate engine for ten min
utes at 2 ,0 0 0  rpm to stab ilize system .

(3) With com pressor operating, slow ly open 
valve on refrigerant drum and allow r e 
frigerant to flow into system  (through man
ifold gauge set) until liquid indicator clears  
up and im m ediately shut off valve at gauge 
set or on refrigerant drum. Check weight 
of refrigerant drum and pail of water. Then 
slowly open valve on gauge se t (or refrig
erant drum) and add one more pound of 
refrigerant. Note total amount of refr iger
ant added.

b. R efrigerant-12 D isposable Can Method (15 
O z. P er Can):

(1) Make sure the outlet valve on the (J-6271) 
F its-A ll valve is  fully clockw ise and at
tach the (J-6271) F its -A ll valve to a "1-lb." 
can of refrigerant as follows: Back off the 
valve from  the top of the retainer, slip  the 
valve onto the can and turn the valve into 
the retainer until tight. DO NOT accident
ally open outlet valve during th is operation  
as turning the valve into the retainer punc
tures the top of the can to make it ready 
for charging.

(2) Connect center flexible line of gauge se t  to 
the fitting on the valve.

(3) Start engine, p lace "TEMP" control knob 
to full cold position and blower control for 
high speed with "AIR" knob in "OUTSIDE" 
position . Operate engine for ten minutes at
2 ,0 0 0  rpm to stab ilize  system .

(4) With com pressor operating, slow ly open 
valve on refrigerant can and allow refrig
erant to flow into system  (through manifold 
gauge set) until liquid indicator c lea rs up 
and im m ediately shut off valve at gauge set  
and on refrigerant can. Check weight of 
can and valve assem bly and record.

(5) Add an additional one-pound of refrigerant 
by adding refrigerant from  the can just 
weighed until can is  empty.

6 . C lose valves at refrigerant drum or can.
7. T est for leaks and make operational check 

of system  as outlined under "Perform ance Testing."

CHECKING COMPRESSOR OIL LEVEL 
AND ADDING OIL

The refrigeration system  with the six-cy lin d er  
axial com pressor requires 11 fluid ounces of 525 
v iscosity  o il. After the system  has been operated, 
o il circulates throughout the system  with the r e 
frigerant. Hence, while the system  is  running, oil 
i s  leaving the com pressor with the high p ressu re  
gas and is  returning to the com pressor with the 
suction gas.

NOTE: The o il level in the com pressor should 
not be checked as a matter of course, such as is  
done to the truck engine crankcase.

CHECKING COMPRESSOR OIL LEVEL
Norm ally, the com pressor oil lev e l needs to 

be checked only when there is  evidence of a major 
o il lo ss  such as a broken hose or fitting, a leaking 
com pressor sea l, or co llision  damage. However, 
if  low com pressor oil level is  suspected, a quick 
check may be perform ed as follows:
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1. Operate engine at idle with air conditioning 
on maximum cooling for approximately ten minutes.

2. Turn off engine and momentarily crack open 
oil drain plug on bottom of com pressor allowing 
a slight amount of o il drain out. Retighten plug.

3. Again, slightly crack open plug. If oil com es  
out, the com pressor has the required amount of o il. 
The o il may appear foamy which is  norm al.

To further check the com pressor oil charge, 
should previous check indicate insufficient o il, it 
w ill be necessary  to rem ove com pressor from  
vehicle and m easure o il as described following:

ADDING OIL TO COMPRESSOR
When refrigerant system  components other 

than the com pressor are replaced, the com pressor  
must a lso  be rem oved and oil drained from  the 
com pressor. The amount of oil to put back into the 
com pressor is  found as follow s. DO NOT add any 
more oil than is  necessary  or maximum cooling 
w ill be reduced.

1. Remove the com pressor and place in a h o r -  
izontal position with the com pressor drain plug 
downward, drain com pressor in an empty grad
uated bottle, m easure the amount of o il and discard  
this o il.

2. If the quantity of oil m easured is  m ore than
4 fluid ounces, replace into the com pressor the 
sam e amount of clean oil as the o il drained, plus the 
following amount for the refrigeration system  com 
ponent being changed:

a. Evaporator -  3 fluid ozs.
b. Condenser -  1 fluid oz.
c . R eceiver-dehydrator assem bly -  1 fluid oz.
N eglect any fluid o il coating lo ss  in case  of

line change.
3. If the o il quantity drained from  the com 

p ressor  is  le s s  than 4 ounces, replace into the 
com pressor 6 fluid ounces of clean o il, plus the 
amount shown previously for the respective com 
ponent replacem ents.

4. Replace com pressor and system  compon
ents.

5. Evacuate, charge and perform  operational
test.

CHECKING FOR LEAKS

Leak detector (J-6084) (fig. 24) used for 
checking for leaks in system , is  a gas-operated  
torch-type leak detector using a replaceable cy l
inder.

ASSEMBLING AND LIGHTING THE UNIT
1. Remove dust cap from  cylinder.
2. C lose valve knob on detector unit.
3. Thread detector unit onto top of fuel cylin

der. Tighten finger-tight.

4. Attach search  hose assem bly to detector 
unit (fig. 24).

5. Open control valve until slight h iss  of gas 
is  heard, then light gas at opening in chimney.

CAUTION: DO NOT use lighted de
tector in any place where combustible 
or explosive gases, dusts, or vapors 
may be present.

6 . Adjust the flam e until the desired volume 
is  obtained. A pale blue flam e approximately 3/8"  
above the reaction plate is  best for detecting leaks.

NOTE: The reaction plate w ill be heated to a 
cherry red.

CORRECTION FOR YELLOW FLAME
If the flam e is  yellow , insufficient air is  being 

inspirated or the reaction plate is  dirty. Insuffic
ient air may be caused by:

1. Obstructed or partially collapsed suction  
tube.

2. D irt or foreign substance in burner tube.
3. Dirty or partially clogged orifice .

Blowing a ir  through the suction tube and back 
through the detector w ill usually clear dirt or  
foreign m atter. If a yellow  flam e is  caused by 
dirty reaction plate, allow the flam e to burn for 
severa l m inutes. This w ill usually burn the plate  
clean. If an oxide film  appears on the reaction  
plate from  continued u se , it w ill reduce the se n s i
tivity of the detector. This may be rem edied by 
rem oving the plate and scraping the surface gently 
with a knife.

TO CLEAN ORIFICE
1. Never attempt to clean orifice  by passing  

anything through the hole.
2. Unthread burner head assem bly from burner  

tube. This w ill expose orifice  block which is  in 
serted  into the end of the tube.

3. Remove orifice  block from  tube.
4. R everse o rifice  block and replace against 

burner tube; thread burner head onto burner tube 
(hand tight), then open valve quickly, admitting 
severa l short b lasts.

5. To reassem b le , unthread burner head, in
ser t  or ifice  block into burner tube, and thread  
burner head onto burner tube with a wrench to 
form  a gas-tight joint.

Replacem ent parts can be obtained from K ent- 
Moore Corp., Detroit, Michigan.

CHECKING FOR REFRIGERANT LEAKS
After the leak detector flam e is  adjusted, 

check for refrigerant leaks in an area having a 
minimum amount of air flow in the following man
ner (see  fig. 24):
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Figure 25—Compressor Fitting Installation ITypical)

Explore for leaks by moving end of sampling 
tube around all connections and points where a 
leak may be. Check around bottom of connections, 
since R efrigerant-12 is  heavier than a ir  and w ill, 
therefore, be more apparent at bottom of fitting.

CAUTION: DO NOT breathe the fumes 
and black smoke that are produced if the 
leak is a big one. They are poisonous. 
Any time an open flame is used near a 
vehicle there is a certain amount of dan
ger. Although the torch flame is small 
and well protected, it is recommended 
that fire extinguisher be close at hand for 
any emergency that might arise.

The color of the flam e w ill turn to a yellow - 
green when a sm all leak is  detected. Large leaks 
w ill be indicated by a change in color to brilliant

blue or purple. When the suction hose is  moved 
away from  the leak the flam e w ill clear to an a l
m ost co lo r less  pale blue again.

LIQUID-TYPE LEAK DETECTORS
T here are a number of fittings and p laces  

throughout the a ir  conditioning unit where a liquid 
leak detector solution may be used to pinpoint leak s.

By m erely applying solution to the area with 
the swab that is  usually attached to the bottle cap, 
bubbles w ill form  within seconds if there is  a leak.

For confined areas, such as section s of the 
evaporator and condenser, the torch-type detector  
is  the only practical kind which should be used for 
determining leak s.

ELECTRONIC LEAK DETECTOR
An electronic leak detector for detecting re 

frigerant leaks is  a lso  available. Instructions for  
operation of this type detector are supplied with 
the unit.

REPLACING COMPRESSOR

The com pressor rem oved must be closed  im 
m ediately. See lower View of figure 25 which shows 
a closure plate which can be im provised and in
sta lled  as shown.

If the system  has been or can be operated for 
m ore than two minutes, circulation of o il from  the 
com pressor to other components of the system  w ill 
require adjustment of the o il charge in the new 
com pressor as explainedpreviously, under "Adding 
O il To C om pressor."

After draining and m easuring the o il from  the 
crankcase, the amount that has migrated to other 
parts of the system  can be determ ined by subtract
ing the amount drained from  the original oil charge 
of 11 fluid ounces. The amount of o il equal to this  
lo ss  shall be drained from  the new com pressor  
assem bly before it is  installed.

COMPRESSOR SEAL
The existence of slight amounts of o il in the 

im m ediate area surrounding the com pressor is  
NOT necessarily  an indication of a leaking sea l. 
It must be rem em bered that a ll moving parts need 
lubrication. For this reason, the com pressor is  so  
designed to allow a slight flow of o il into the areas  
of the com pressor beyond the se a ls . Since the com 
p resso r  components are rotated at high speeds, 
som e of this o il may be thrown off the rotating 
parts. Consequently, do not replace com pressor  
sea l until the system  is  properly checkedfor leaks.
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CAB AND BODY MOUNTINGS 1-131

If no leak is  found in the sea l area, do not replace  
sea l.

An improved tool (J-22974) is  now available  
to aid in replacing com pressor shaft sea l. This 
tool slid es on shaft and m ates flush with shaft step  
and provides an even surface for sea l to slid e  past 
without danger of hang-up during sea l installation. 
Tool (J-22974) rep laces form erly used tool (J- 
21303).

REPLACING AN OPERABLE COMPRESSOR
After idling com pressor (on vehicle) to be re 

placed for 10 minutes at 1500-2000 engine rpm, at 
maximum refrigeration and blower at high speed: 
(DO NOT add any m ore o il to the com pressor than 
is  n ecessary  or maximum cooling w ill be reduced.)

1. Com pressor replaced with serv ice  com 
p resso r  assem bly.

a. Remove com pressor and place in a hori
zontal position with drain plug downward, drain 
com pressor, m easure quantity of o il drained and 
then discard it.

b. Drain o il from  replacem ent com pressor  
and save it.

c . (1) If amount of o il drained in "a."previous
ly is  m ore than 4 o z s ., p lace into the 
new com pressor the sam e amount of oil 
drained from  the replaced com pressor.

(2) If amount of o il drained in "a." previ
ously is  le s s  than 4 o z s ., p lace 6 o zs . of 
oil in the replacem ent com pressor.

d. Install com pressor.
2. C om pressor replaced with a field  repaired  

(overhauled) com pressor.
a. Proceed as in Step 1 previously, and then 

add one extra ounce of o il. (More oil is  retained in 
a drained com pressor than one that has been r e 
built.)

REPLACING AN INOPERATIVE COMPRESSOR
In the case  when it is  not possib le  to idle the 

com pressor to be replaced to effect o il return to 
it the following w ill apply. DO NOT add any more 
o il than is  necessary  as maximum cooling w ill be 
reduced.

1. Remove com pressor from  veh icle , drain 
and m easure the o il.

2. If amount drained in Step 1 previously is  
more than V/2 fluid o z s ., subtract this amount 
drained from  the original oil charge of 11 o z s ., to 
obtain "oil lo ss."  Take the new com pressor a s 
sem bly and drain from  it the amount of "oil loss"  
above; provided the refrigeration system  shows no 
evidence of a major leak, indicating that little  or 
no o il has been lo st from  the system . (Minor leak  
indicating very slow  leakage.)

3. If o il drained in Step 1 previously contains 
any foreign m aterial such as chips, or there is  
evidence of m oisture in the system , replace the

receiver-dehydrator assem bly and flush all com 
ponent parts, or replace if n ecessary . After flush
ing refrigeration system  in this manner, the full 
o il charge should be left in the new serv ice  com 
p resso r  or 11  o z s ., installed  in an overhauled or 
repaired com pressor.

COMPRESSOR REMOVAL
1. Connect the high and low p ressu re gauge 

lin es from  the gauge se t to the respective connec
tions on the old com pressor on the veh icle. Be  
su re  valves on gauge set are fully clockw ise to 
c lo se  gauge se t to center fitting, and that a (J-5420  
or J-9459) Schrader adapter is  between low p r e s 
sure hose and suction gauge fitting, and also at the 
discharge gauge fitting.

2. Remove the flare nut from  center connec
tion on gauge manifold or the plug in the gauge line  
attached to the center connection. Wrap the line at 
the outlet with a cloth to protect persons and ve
hicle su rfaces from  o il or refrigerant.

3. Slowly depressurize refrigeration system  
as instructedpreviously under "Depressurizing The 
System ."

4. While system  is  depressurizing, rem ove (if 
desired) clutch assem bly and coil from  old com 
p resso r . If parts are not oil soaked and are in 
good condition, lay them aside on a clean surface  
as they may be installed on the new com pressor.

5. After the system  is  com pletely depressur-  
i?ed, very slow ly loosen screw  which retains com 
p resso r  fittings assem bly to com pressor (see fig . 
25). As screw  is  being loosened, work fittings a s 
sem bly back and forth to break sea l and carefully  
bleed off any remaining p ressu re.

CAUTION: High pressure may still 
exist at the discharge fitting. If this pres
sure is released too rapidly there will be 
a considerable discharge of refrigerant 
and oil.

6 . When a ll p ressu re  has been relieved, r e 
move fittings assem bly and O -ring sea ls .

7. Im m ediately cover com pressor openings. 
A sim ple way is  with a plate (sim ilar to the one on 
new com pressor) which can be attached with fittings  
assem bly screw , using the O -rings to provide, a 
se a l. See low portion of figure 25.

8 . Disconnect com pressor clutch co il wire and 
rem ove com pressor mounting plates to bracket 
bolts, front and rear.

9. Loosen brace and pivot bolts and detach 
drive belt.

10. Remove nuts and bolts attaching com pres
sor  to mounting brackets. Remove com pressor  
from  vehicle (figs. 26 through 29).

11. If there is  any p ossib ility  that broken parts 
from  the com pressor got into the discharge line or
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CAB AND BODY MOUNTINGS 1-132

Figure 26—Compressor Mounting (6-71 Alum. Tilt Cab Model)

the condenser, a ll refrigeration system  parts 
should be cleaned and a new receiver-dehydrator  
assem bly should be installed.

12. Drain a ll o il from  com pressor just rem ov
ed in a clean dry container and replace com pressor  
drain plug screw . M easure amount of o il drained. 
See "Checking C om pressor Oil Level and Adding 
Oil" previously.

COMPRESSOR INSTALLATION
NOTE: Before installing a new com pressor, 

rotate com pressor shaft four or five tim es. This 
perm its proper lubrication of com pressor sea l 
over a ll its  surface. Before com pressor clutch is  
mounted to the new com pressor, wipe the front 
face of the com pressor thoroughly with a clean dry 
cloth and, if necessary , clean front of com pressor  
with a solvent to rem ove any ex cess  o il. Cleaning 
com pressor in th is manner w ill prevent any oil 
from  being thrown onto the clutch surfaces which 
would cause slippage and eventual clutch failure.

1. Stamp refrigerant charge of the refrigerant 
system  on new com pressor in space on plate pro
vided for th is information.

NOTE: Follow procedure for replacing o il in 
new com pressor explained previously under "Re
moving Malfunctioning C om pressor and Installing 
New Com pressor."

2. Install new com pressor to engine (figs. 26 
through 29), leaving com pressor fittings opening 
cover plate on the com pressor.

3. Remove cover plate over com pressor open
ings very slowly to bleed off p ressure.

T-6951

Figure 27—Compressor Mounting (V8 Alum. Tilt Cab Model)

C A UT I ON :  New compressors are 
charged with a mixture of nitrogen and 
Refrigerant-12 and 11 fluid ozs. of Frig- 
idaire-525 viscosity oil. If the cover is 
removed too rapidly, the oil will be blown 
out violently with the sudden release of 
pressure.

4. Install the connector assem bly to the com 
p resso r  rear head, using new O -rings.

5. Connect the e lectr ica l lead to the co il, then 
install and adjust com pressor drive belt.

NOTE: Inspect com pressor drive belt. Check 
and adjust USED V -belt tension 80 to 90 pounds on 
belt tension gauge (J-23573) and 120 to 130 pounds 
on NEW belts.

Figure 28—Compressor Mounting (6-71 Conv. Cab Model)
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COMPRESSOR

Figure 29—Compressor Mounting IV8 Conv. Cab Model)

Check and adjust USED Poly-V  belt tension 64 
to 74 pounds on belt tension gauge (J-23586) and 
84 to 94 pounds on NEW belts.

Gauge m easurem ent should be taken at great
est span between pulleys. For further details refer  
to ENGINE COOLING (SEC. 6K) of this manual.

6 . Install co il and clutch parts if not already 
installed.

7. Evacuate, charge, and make a test of system  
as explained previously under "Performance T est
ing."

8 . Leak test the system  and check for proper 
operation.

SERVICING LEAKING SEALS 
AND HOSES

When refrigeration system  components other 
than the com pressor are replaced, the com pressor  
must a lso  be rem oved and oil drained from  the 
com pressor if oil was sprayed in copious amounts 
due to sev ere  leaks or broken lines. DO NOT add 
any m ore oil than is  n ecessary  or maximum cool

ing w ill be reduced. See "Checking Com pressor 
Oil L evel and Adding Oil" previously.

1. Replace leaking sea l, hose, or line. See 
figure 30 for proper positioning of hose and hose 
clamp.

NOTE: The initial clamp screw  torque is  35 
to 42 inch-pounds. After short period of tim e, 
torque may drop off as low as 10  inch-pounds. 
Final torque the clamp screw to  30-35 inch-pounds.

2. Evacuate, charge, and make perform ance
test.
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CONDENSER ASSEMBLY 
REPLACEMENT

NOTE: When refrigeration  system  components 
other than the com pressor are replaced, com pres
sor  must a lso  be rem oved and oil drained from  
com pressor if  o il was sprayed in copious amounts. 
See "Checking Com pressor Oil Level and Adding 
Oil" explained previously.

1. D epressurize the refrigeration system .
2. Remove radiator grille  or tilt the cab.
3. Remove com pressor discharge hose clamp 

at condenser inlet.
4. Remove hose from  condenser inlet. Plug 

openings.
5 . D isconnect hex nut connection at condenser 

outlet, then plug openings.
6 . Remove four condenser assem bly retaining 

bolts and rem ove condenser.
7. Replace by reversing the above procedures, 

using a new rubber O -ring sea l w ell lubricated with 
clean com pressor o il at line connection.

8 . Evacuate and charge system .
9. Make a perform ance test.

RECEIVER-DEHYDRATOR ASSEMBLY 
REPLACEMENT

NOTE: When refrigeration system  components 
other than com pressor are replaced, the com pres
sor  must a lso  be rem oved and o il drained from  
com pressor if oil was sprayed in copious amounts 
due to leaks or co llision  damage to rece iver-d e
hydrator. See "Checking Com pressor Oil Level 
and Adding Oil" explained previously.

1. D epressurize the system .
2. Disconnect inlet and outlet connections of 

receiver  at receiver-dehydrator assem bly and 
plug openings.

3. Loosen the receiver-dehydrator assem bly  
clamp screw s and rem ove assem bly.

4 . Replace the receiver-dehydrator assem bly  
by reversing the previous procedures, using new 
rubber O-ring sea l, w ell lubricated with clean com
p ressor  oil, at line connection.

5. Evacuate com plete system .
6 . Charge complete system .
7. Make perform ance test.

CONSOLE ACCESS PANEL AND 
HEATER COVER REPLACEMENT 

(ALUMINUM TILT CAB)

1. Remove passenger seat and platform as 
previously described in "Cab and Sleeper Com
partment" in "ALUMINUM TILT CABS" (SEC. ID).

2. Loosen screw s that retain panel access  
cover to panel reinforcem ent brace, console panel, 
and heater cover. Remove a ccess  cover from  cab.

3. Loosen screw s retaining heater cover to 
panel reinforcem ent and console panel. Remove 
air  conditioning outlets from  air distributor. Re
move heater cover from  cab.

4. To install covers sim ply rev erse  rem oval 
procedures. B e sure sea ls  located on edges of 
a c c e ss  panel and heater covers are in place before 
tightening screw s.

EXPANSION VALVE REPLACEMENT 
(ALUMINUM TILT CAB)

(Refer to Figures 1 and 3)

NOTE: When refrigeration system  components 
other than com pressor are replaced the com pres
sor  must also be removed and oil drained from  
com pressor, if  o il was sprayed in copious amounts 
due to leaks or co llision  damage to valve. See 
"Checking C om pressor Oil L evel and Adding Oil" 
explained previously.

REMOVAL
1. Remove a ccess  panel and heater cover as 

described previously in this section, under "Con
so le  A ccess Panel andHeater Cover Replacement."

2. D epressurize the system .
3. Loosen the clamp retaining the high p res

sure lin es to the expansion valve.
4. Disconnect the capillary bulb from  the evap

orator outlet pipe (located just below the P.O.A. 
valve).

5. D isconnect the equalizer line from  the 
P.O.A. valve and cap the connections.

6 . D isconnect the expansion valve inlet and 
outlet connections and cap the lin es.

7. Remove expansion valve-to-bracket mount
ing screw  and rem ove expansion valve. BE CARE
FUL NOT TO KINK CAPILLARY BULB TUBE.

INSTALLATION
1. Mount the expansion valve to the bracket 

on the sid e  of main heater housing.
2. Connect the inlet and outlet connections to 

expansion valve. Tighten inlet pipe clamp.

NOTE: When connecting the in let and outlet 
connections to the expansion valve, be sure to use  
new O -ring sea ls , w ell lubricated with clean com 
p resso r  o il, at each fitting connection.

3. Connect the equalizer line to the P.O.A. 
valve and mount the capillary bulb to the evapor
ator outlet pipe (locate just below the P .O .A .).

NOTE: Be sure to wrap insulating tape around 
installed  capillary bulb and evaporator outlet pipe.
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4. Evacuate and charge the system . Check 
perform ance.

5. Install a ccess  panel and heater cover as 
described previously in th is section.

EXPANSION VALVE REPLACEMENT 
(CONVENTIONAL CAB)

NOTE: When refrigeration system  components 
other than the com pressor are replaced, the com 
p ressor  must also be removed and oil drained 
from  the com pressor, if  o il was sprayed in copious 
amounts due to leaks or co llision  damage to valve. 
See "Checking C om pressor Oil L evel and Adding 
O il” ejqplained previously.

REMOVAL
1. D epressurize the system .
2. Drain the cooling system .
3. Remove the evaporator and heater core  

unit from  under dash as directed later under "Evap
orator, Heater Core and Blower Replacement."

4. Remove the upper cover from  lower unit 
(fig. 11 ).

5. Disconnect expansion valve capillary tube 
bulb at evaporator outlet pipe.

6 . D isconnect expansion valve equalizer line  
at suction throttling valve.

7. Disconnect therm ostatic expansion valve 
in let and outlet connections carefully, as som e 
p ressu re  may s till ex ist, and plug openings.

8 . Remove expansion valve, noting amount of 
o il that drains from  fittings, and plug openings.

INSTALLATION
1. Install expansion valve using new rubber 

O -ring sea ls , w ell lubricated with clean com press
or o il, at each fitting connection.

2. Install upper cover to lower unit.
3. Install evaporator and heater core unit 

under sash  as directed later under "Evaporator, 
Heater Core, and Blower Replacem ent.”

4. Evacuate and charge system .
5. Make a perform ance test.

P.O.A. VALVE REPLACEMENT 
(ALUMINUM TILT CAB)

(Refer to F igures 1 and 3)

NOTE: When refrigeration system  components 
other than the com pressor are replaced, the com 
p resso r  must a lso  be removed and o il drained 
from  the com pressor, if o il was sprayed in copious 
amounts due to leaks or co llision  damage to core. 
See "Checking C om pressor Oil Level and Adding 
Oil" explained previously.

Figure 31 —Console Access Panels

REMOVAL
1. Remove a ccess  panel and heater cover as 

described previously in th is section, under "Con
so le  A ccess Panel andHeater Cover Replacement."

2. D epressurize the system .
3. Remove evaporator o il bleed line and ex

pansion valve equalizer line. Cap the connections.
4. Remove retaining clamp screw  and loosen  

P.O.A. valve outlet pipe clamp mounting screw .
5. Remove P.O.A. valve inlet and outlet con

nections and rem ove P.O.A. valve. Cap the open 
tubes.

6 . Remove clamp from  P.O.A. valve.

INSTALLATION
1. Position clamp on P.O.A. valve and connect 

in let and outlet connections.

NOTE: Be sure to use new O -ring sea ls  w ell 
lubricated with clean com pressor oil at both the 
in let and outlet connections to the P.O.A. valve.

2. Secure P.O.A. valve clamp and outlet line  
clamp.

3. Connect the evaporator o il bleed line and 
expansion valve equalizing line to the P.O.A. valve.

4. Wrap in let and outlet tubing and connections 
with insulation tape. Be sure capillary bulb from  
expansion valve (mounted on evaporator core out
let tube), is  covered with insulation tape.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CAB AND BODY MOUNTINGS 1-136

Figure 32—Blower Motor Assembly, Main Heater 
Housing, and Air Distributor Assembly

5. Evacuate and charge the system . Check 
perform ance.

6 . Install a ccess  panel and heater cover as 
described previously in this section.

SUCTION THROTTLING VALVE 
REPLACEMENT 

(CONVENTIONAL CAB)

NOTE: When refrigeration system  components 
other than the com pressor are replaced, the com 
p ressor  must a lso  be rem oved and o il drained 
from  the com pressor if o il was sprayed in copious 
amounts due to leaks or collision  damage to core. 
See "Checking C om pressor Oil Level and Adding 
O il” explained previously.

REMOVAL
1. D epressurize the refrigeration system .
2. Disconnect expansion valve equalizer line  

at the suction throttling valve plug openings, (fig. 2).
3. Disconnect suction valve to com pressor  

hose elbow.
4. Disconnect suction valve from  evaporator 

outlet. Remove two bracket attaching cap screw s, 
then rem ove valve.

INSTALLATION
1. Replace the suction throttling valve by con

necting equalizer line, com pressor hose, and evap
orator outlet, using new rubber O -ring sea ls , w ell 
lubricated with com pressor o il, at each connection.

2. Install bracket with two attaching screw s.
3. Evacuate complete system .
4 . Charge com plete system .
5. Make a perform ance test.

MAIN HEATER HOUSING AND AIR 
DISTRIBUTOR REPLACEMENT 

(ALUMINUM TILT CAB)

REMOVAL
(Refer to F igs. 3, 4, and 32)

1. Remove a ccess  panel and heater cover as  
described previously in this section, under "Con
so le  A ccess  Panel andHeater Cover Replacement."

2. D epressurize the refrigeration system  and 
drain the engine coolant.

3. D isconnect battery ground cable or pull 
m aster circuit breaker switch on instrum ent panel.

4. Disconnect inlet line to expansion valve, 
and outlet lin es to P.O.A. valve. Cap a ll openings.

5. D isconnect coolant lin es from  main heater 
core and sleep er  heater core (when u sed ).

6 . D isconnect e lectr ica l leads from  blower 
motors and a ir conditioning switch, mounted on air 
distributor. Then move wiring harness out of p o s i
tion so as not to interfere with heater housing r e 
m oval.

7. D isconnect a ll heating and cooling control 
cab les. Label each with colored tape to assure  
proper installation.

8 . On models equipped with s leep er  compart
ment heater, lift-up m attress and plywood support, 
then loosen plastic clam ps retaining sleep er ducts 
to sleep er  heater outlets. Note that p lastic clam ps 
are located im m ediately to the rear of sleeper  
compartment bulkhead.

9.' Loosen p lastic  clam ps retaining heater and 
defroster duct hoses to air distributor assem bly.

10. Remove bolts that retain main heater 
housing and sleep er heater (when used) to engine 
tunnel. Remove sealing compound, drain tube, and 
clamp below tunnel floor.

11. Visually inspect to determ ine if other 
equipment, lin es , cab les, brackets, or attaching 
parts must be rem oved to perm it rem oval of the 
main heater housing and air distributor assem bly.

NOTE: It may be necessary  to loosen screw s  
at both ends of panel reinforcem ent brace to pro
vide additional clearance for rem oval of main heat
er housing and air distributor assem bly (fig. 31).

12. Using an assistant, carefully rem ove main 
heater housing and a ir  distributor, plus sleep er  
heater (when used) from  inside cab.

13. If desired, a ir  distributor and sleeper  
heater can be rem oved from  main heater housing.
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If a ir  distributor is  rem oved from  main heater 
housing, during assem bly use a sea ler  at the mat
ing surfaces between the two components to pre
vent a ir  leaks.

INSTALLATION
1. With the aid of an assistant, carefully p osi

tion main heater housing and air distributor a s 
sem bly in the cab on the engine tunnel.

2. Install bolts that retain main heater housing 
and sleep er heater (when used) to engine cover.

3. Attach heater and defroster hoses to air  
distributor. Retain hoses in position with p lastic  
clam ps.

4. On m odels equipped with sleeper com part
ment heater, lift up m attress and plywood support, 
then secure sleep er  ducts to sleep er  heater outlets 
with plastic clam ps.

5. Connect a ll heating and cooling control 
cables (refer to fig s . 4 and 6).

NOTE: Each control cable is  equipped with a 
threaded sleev e  which can be adjusted to assure  
proper cable operation.

6 . Connect e lectr ica l leads to a ir  conditioning 
sw itch mounted on air distributor and blower m otors

7. Attach coolant lines to main heater core 
and sleep er  heater core (when used).

8 . Connect the refrigerant lin es  to expansion 
valve and P.O.A. valve.

NOTE: Be sure to u se  new O -ring sea ls  which 
are w ell lubricated with clean com pressor oil at 
refrigerant line connections.

9. Connect battery ground cable.
10. Evacuate and charge the system . R efill 

cooling system , Check perform ance of A/C and 
heating system s.

11. Install a ccess  panel and heater cover as 
described previously in this section.

EVAPORATOR HEATER CORE 
ASSEMBLY REPLACEMENT 
(CONVENTIONAL CAB)

(Refer to Figure 11)

NOTE: When refrigeration system  components 
other than the com pressor are replaced, the com 
p resso r  must a lso  be rem oved and oil drained 
from  the com pressor, if  o il was sprayed in copious 
amounts due to leaks or co llision  damage to valve. 
See "Checking C om pressor Oil L evel and Adding 
Oil" explained previously.

1. D epressurize the system .
2. Drain coolant.
3. D isconnect heater hoses at cowl.
4. Disconnect air distributor tube from  blower.
5. Disconnect a ll heating and cooling control 

cab les. A lso , disconnect blower motor ground w ire  
at dash.

6 . D isconnect refrigerant hoses from  unit.
7. At base of unit, pull the drain tube from  

floor opening.
8 . Remove four screw s which attach unit to 

right side cowl. There are two at the top and bot
tom  of unit.

9. At front of cowl rem ove single attaching 
bolt. Carefully rem ove unit from  cab.

10. Replace evaporator unit and blower motor 
duct assem bly by reversing previous procedures.

11. Evacuate and charge system .
12. Make a perform ance test.

COLLISION SERVICE

The severity  and circum stances of the co l
lis ion  w ill determ ine the extent of repair required. 
Good judgment must be used in deciding what steps  
are n ecessary  to put the system  back into operation.

Each part of the system  must be carefully in
spected. No attempt should be made to straighten  
kinked tubes or repair any bent or broken units. 
Check especially  for cracks at soldered connections.

REFRIGERATION SYSTEM 
OPEN TO ATMOSPHERE

Broken tubes or units w ill allow a ir , m oisture 
and dirt to enter. These parts should be sea led  as 
soon as possib le  until such tim e as they are r e 
placed.

If the system  is  open for m ore than 15 or 20 
minutes (depending on humidity), the rece iv er-  
dehydrator assem bly w ill absorb an excessive  
amount of m oisture and should be replaced, and 
each component of the system  should be cleaned  
with dry nitrogen and flushed with liquid refr iger
ant to rem ove dirt and m oisture.

FLUSHING SYSTEM
Flushing can be accom plished by connecting a 

refrigerant drum to the unit to be flushed and then 
turning the drum upside down and opening the drum 
shut-off valve to force refrigerant through the unit. 
The unit should be supported so that the refr iger
ant passing through it  w ill be directed into an area  
where -2 1 .7 °F ., w ill do no damage.

CAUTION: Remember that when liquid 
refrigerant is released from the drum 
into an area where atmospheric pressure 
exists, its temperature will immediately 
drop to -21.7°F.

In order to keep the expansion valve open when 
flushing the evaporator, the expansion valve bulb 
must be detached from  the evaporator outlet tube.
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CAB AND BODY MOUNTINGS 1-138

BUS BAR

t l
FAN CONTROL SW.-v<\
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«ED. ______________ U  BLUE/WHITE
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RESISTOR

HEATER
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14 ORANGE

16 BROWN

FAN CONTROL SW.
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A/C COMP.& CLUTCH

BLUE
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► RESISTOR □

A /C  SW .

14 ORANGE

Broken lines denote heating system circuits

16 DK. GRN. ^  16 BLK.

-ô nnp—((Jy— |ii*
A/C BLOWER MOTOR

HU

T-6883

figure 33—Air Conditioning and Heater Wiring

INSPECTING COMPRESSOR
If there is  no v isib le  evidence of damage, ro

tate com pressor shaft to test for normal reaction. 
A quick check for broken reed valves is  to turn 
com pressor shaft (using box end wrench on com 
p resso r  shaft nut) and check for resistance when 
turning the shaft. An irregular resistance force  
w ill be felt as each of the pistons goes over top 
center for each revolution of the crankshaft. If this 
pattern is  not felt, it indicates one or more broken 
com pressor red valves and the com pressor must 
be repaired.

Figure 34—Blower Motor Wiring Connection

Inspect o il for foreign m aterial which would 
indicate internal damage to the com pressor. If no 
foreign matter is  found in o il, com pressor can be 
used. Flush entire refrigeration system  with r e 
frigerant, drain o il from  com pressor and pour in
11 oz. of new Frigidaire 525 v iscosity  o il.

BLOWER MOTOR REPLACEMENT 
(ALUMINUM TILT CAB)

The dual blower m otors, which are e lectrica lly  
connected in paralle, are fed from  a four-position  
control switch and resisto r  network. A ll blower 
electr ica l c ircu its are protected by an automatic 
rese t circuit breaker. Refer to m aster wiring dia
gram on center console a ccess  cover when trouble
shooting heater electr ica l c ircu its.

IMPORTANT: Before attempting to remove 
any electrica l component, be sure to pull out reset  
button on m aster circuit breaker to allow serv ice  
to heater wiring without danger of shorting out. A 
white ring around base of button is  v isib le  when 
m aster circuit breaker is  open.

1. Pull reset screw  button on m aster circuit 
breaker or disconnect battery ground cable.

2. Remove passengers seat and platform . Re
fer to "Cab and Sleeper Compartment" in "ALUM
INUM TILT CABS" (SEC. ID) of this manual for 
seat replacem ent procedures.

3. Disconnect e lectrica l leads from  blower 
m otors.
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CAB AND BODY MOUNTINGS 1-139

4. Tilt cab slightly and rem ove bolts (from  
beneath cab floor) which retain blower motor a s 
sem bly to cab floor.

CAUTION: Be sure to insert lock pin 
into serrated channel assembly before 
working beneath cab. This is a safety 
precaution.

5. Lower cab. From  inside cab rem ove r e 
maining bolts retaining blower motor assem bly  
to cab floor.

6 . Carefully tilt blower housing assem bly  
and rem ove from  cab.

NOTE: Be careful not to tear elastic  couplings 
positioned on air ducts between blower housing and 
main heater housing.

To install blower m otors, rev erse  rem oval 
procedures.

BLOWER MOTOR REPLACEMENT 
(CONVENTIONAL CAB)

NOTE: Refer to figure 33 for wiring diagram.

1. D isconnect motor ground w ire from  dash 
panel flange.

2. Pull motor sw itch lead at quick-disconnect 
term inal (fig. 34).

3. For a ccess  to blower mounting screw s, 
pull back the cellu lar insulating m aterial at motor 
hose plate. Rem ove screw s, then pull motor a s 
sem bly from  shroud. Rotate hose plate so that cut
off is  at the top before removing.

4. Install the motor unit by reversing the 
previous procedures.

NOTE: After installing attaching screw s, sea l 
down the insulating m aterial using a light coat of 
rubber cem ent.

NOTES ON STORING AND INSTALLING A /C  COMPONENTS

1. A ll su b -assem b lies are purged and sea led  before shipment. Shipping caps 

should not be removed until just prior to making connections.

2. A ll su b -assem b lies should be at room tem perature before uncapping to pre

vent condensation of m oisture.

3. A com plete or partially built-up system  should not rem ain uncapped longer 

than necessary  to make a connection.

4. Precautions should be taken to prevent damage to fittings or connections.

5. U se only a cloth dipped in alcohol to rem ove grease or dirt from  the outside 

of fittings.

6 . Components of questionable condition should not be used.

7. If dirt, grease, or m oisture gets inside the lin es, the lines should be replaced  

or flushed.

8 . If internal cleaning of components is  required, only dry nitrogen or R efrigerant-

12 can be used.

9. P rior to assem bly, u se a sm all amount of fresh  refrigerant oil on all tube and 

hose joints and on O -rings.

10. When tightening joints, u se a second wrench to hold the stationary part of the 

stationary part of the connection to prevent twisting and hose kinking.

11. Tighten all connections in accordance with recommended torques.

12. To ensure maximum m oisture protection, do not connect the rece iv er -  

dehydrator until a ll other assem b lies have been connected.
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CAB AND BODY MOUNTINGS 1-140

INSUFFICIENT COOLING DIAGNOSIS CHART

CHECK AIR FLOW
i _ r

NORMAL AIR FLOW
Inspect system  for visual de- 
feets. Check air, tem perature.

NO OR LOW AIR FLOW

Check blower operation.

HIGH AIR 
TEMPERATURE

---------
NORMAL AIR 

TEMPERATURE

■
AIR TEMPERATURE 

VARIES
— 1

Check sight g lass. Check for a ir  leaks at cab doors, If 7°F variation at nozzle
windows, cowl, o r unit drain hose.

Note "A."
-ZL.

BLOWER NOT 
OPERATING

Check for blown fuse, defective blower 
switch, broken w ire, loose ground

----  i
NORMAL BLOWER

w ire, defective blower m otor. 1-------
BLOCKED

OPERATION EVAPORATOR
Check for loose hoses, re stric tio n  or 
leakage in a ir  ducts, partially  closed air 
outlet valve or clogged evaporator core.

If iced, check for low evaporator p re ssu re . 
Check P.O.A. function or adjust*S.T. valve. If 
dirty , remove using vacuum cleaner hose.

NO FOAMING 
-------- i--------

FOAMING

Check evaporator p re ssu re . System is  probably low on refrig e ran t. Check for 
leaks, rep a ir and add refrigeran t. If foaming still 
occurs check for restric tion  in re frigeran t system  
between condenser and sight g lass. See Note "C."

NORMAL LOW HIGH
EVAPORATOR PRESSURE EVAPORATOR PRESSURE EVAPORATOR PRESSURE

Check -  com pressor 
discharge p re ssu re .

COMPRESSOR HIGH 
DISCHARGE PRESSURE

Check fo r a ir  in system , excess 
re frig e ran t, re stric tio n  in con
denser re frig e ran t tubes o r a ir 
fins. See Note "B."

If ice is  blocking evaporator, check P.O.A. 
valve function o r adjust’s.T . valve. If cooling 
rem ains low, follow diagnosis under "Normal 
Evaporator P re ssu re ."  If P.O.A. valve is 
functioning properly, o r 'S .T . valve does not 
respond to adjustment, hoses to and from  

^valve and suction hose may be re stric ted , or 
S.T. valve may be defective.

Check P.O.A. valve operation 
a s  above, o r adjust S.T. valve.

COMPRESSOR LOW 
DISCHARGE PRESSURE

Check for low refrigeran t, restric tion  
in liquid line, plugged o r defective ex
pansion valve, o r defective com pressor 
o r  P.O.A. o r *S.T. valve. See "Note C."

P.O.A. VALVE OPERATING 
PROPERLY OR*S.T. VALVE 

RESPONDING TO 
ADJUSTMENT

IF  NOT 
FUNCTIONING OR 

RESPONDING 
TO ADJUSTMENT

Replace P.O.A. o r S.T. valve.

NORMAL HIGH
EVAPORATOR PRESSURE EVAPORATOR PRESSURE

COMPRESSOR NORMAL 
DISCHARGE PRESSURE

If cooling rem ains low after 
p re ssu re  is  norm al, check 
the discharge p re ssu re .

Check installation of capillary 
bulb. If bulb is  secured properly 
and p re ssu re  is  high, remove 
bulb from  pipe. See Note "D."

Check for proper seal around 
evaporator core and tem per
atu re  door.

*S.T. - Suctioning Throttling.

EVAPORATOR PRESSURE 
REMAINS THE SAME

EVAPORATOR PRESSURE 
INCREASES

Valve is  stuck open and too much re frig 
erant is  entering evaporator. Replace 
expansion valve. See Note "E ."

Check fo r clutch slippage, 
belt slippage and listen 
for unusual noises. t-6878

Figure 35—Diagnosis Chart for Air Conditioning
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CAB AND BODY MOUNTINGS 1-141

INSUFFICIENT COOLING DIAGNOSIS CHART
(Used in Conjunction With Chart on Opposite Page)

NOTE "A”

P.O .A. or suction throttling valve piston  
sticking; if stuck closed , no cooling due to 
lack of flow of refrigerant through the evap
orator core; if  stuck open, no controlled  
cooling and cab may get too cold -  evapor
ator may freeze. Replace valve.

NOTE "B”

System  with ex cess  discharge pressure  
should be slowly depressurized at the re -  
ceiver-dehydrator inlet connection, observ
ing the behavior of the high pressure gauge 
indicator.

1. If discharge p ressu re drops rapidly, 
it indicates air (with the possibility of m ois
ture) in the system . When pressure drop 
lev e ls  but s t ill indicates in excess of sp eci
fications shown in the "Operational Test Data 
Chart," slowly bleed system  until bubbles 
appear in the sight g lass and stop. Add re 
frigerant until bubbles clear, then add one (1) 
pound of refrigerant. Recheck operational 
p r essu res . If discharge pressure still re 
m ains above specifications and the suction  
p ressu re  is  slightly above normal, then a 
restriction  ex ists  in the high pressure side  
of the system .

2. If discharge p ressu re  drops slow ly, it 
indicates ex cessiv e  refrigerant. If pressure  
drops to specifications and sight g lass r e 
m ains c lear , stop depressurizing and recheck  
operational p ressu res . If p ressu res are sa t
isfactory , depressurize until bubbles appear 
in the sight g la ss , stop depressurizing, then 
add one (1) pound of refrigerant. Recheck  
operational p ressu res.

3. If discharge p ressu re  rem ains high 
after depressurizing the system , continue 
depressurizing until bubbles appear in the 
sight g la ss . If suction p ressu res a lso  remain 
high, then the P.O.A. or suction throttling

valve may require replacem ent or adjust
ment, as w ell as a restriction  in the high 
p ressu re side of the refrigeration system . 
The system  w ill have high pressure control 
more frequently under this condition.

Install gauge set and bleed off refrigerant 
from  com pressor suction and discharge side 
for 20 seconds. After 20 seconds close  valves 
and recheck operating p ressu res. Repeat 
until discharge p ressu re is  normal. Check 
sight glass; if bubbles appear it indicates 
that air was in system . Charge with refrig
erant as follows: 2000 engine rpm, "OUT
SIDE" air, "HI" blower and maximum cooling. 
Add refrigerant until sight g lass c lea rs, then 
add one (1) pound additional.

NOTE "C”

Check for presence of bubbles or foam. If 
bubbles or foam is  noted, charge with refrig
erant as follows: 2000 engine rpm, "OUT
SIDE" air, "HI" blower and maximum cooling. 
Add refrigerant until sight g lass c lea rs , then 
add an additional one (1) pound.

NOTE: It is  not unusual for bubbling to occur 
on minimum cooling and "LO" blower in mild 
weather even with a fully charged system .

NOTE "D”

Remove insulation and inspect for clearance 
between tube and bulb. If gap ex ists , move 
bulb to establish contact, reclamp and re- 
insulate.

NOTE "E”

Remove expansion valve and inspect internal 
screen  for foreign objects. If present, there 
is  a possib ility  seat is  being held open. Install 
new expansion valve; if condition is  correct
ed, discard the valve removed.

NOTE: Specifications are found on the following page.
T-6879

Figure 36—Diagnosis Chart Notes
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CAB AND BODY MOUNTINGS 1-142

REFRIGERANT LINE CONNECTIONS 
TORQUE SPECIFICATIONS

OUTSIDE DIAMETER 
OF METAL TUBING

TORQUE FT.-LBS. 
(STEEL)

TORQUE FT.-LBS. 
ALUMINUM OR COPPER

1/4 10 - 15 5 - 7
3/8 30 - 35 11 -  13
1 /2 30 - 35 15 -  20
5/8 30 - 35 21 -  27
3 /4 30 -  35 28 -  33

NOTE: Steel torques to be used only when tube is  mated s te e l-to -s te e l. If stee l
connection is  made to aluminum or copper tube fittings, u se appropriate "ALUM
INUM OR COPPER" torque specifications.

AIR CONDITIONING SPECIFICATIONS
C om pressor

T y p e ..................................................................................................................................6 C ylin d e r A x ia l
D is p la c e m e n t........................................................................................................................ 12 .6  cu. in.
R o ta tio n ...........................................................................................................................................Clockw ise

C om pressor Clutch Coil
O h m s  (a t 8 0 ° ) ..........................................................................................................................................3.85
A m p s , (at 8 0 ° ) ..................................................................................................................... 3 .2  @  1 2 V

Sys te m  C ap ac itie s:
R efrig eran t (A lu m in u m  T ilt  C a b ) .................................................................... 4 lb. 8 o z.
Refrig erant (C on ve n tio n a l C a b ) .........................................................................3 lb. 4 o z .
525 Viscosity R efrig eran t O il (E n tir e  S y s te m ) ..............................1 1  flu id  o z .

Com pressor D riv e  Belt T e n s io n * ( V -B e lt )
N e w ...............................................................................................................................................12 0 -13 0  lbs.
U s e d ....................................................................................................................................................80-90 lbs.

Com pressor D rive  Belt T e n s io n **  ( P o ly  V -B e lt)
N e w ..................................................................................................................................................... 84-94 lbs.
U s e d ....................................................................................................................................................6 4 -74  lbs.

Evacuation Period ( @ 2 6  to  28 in. of v a c u u m ) ............................. 15 to  30 m in .

* U s in g J -2 3 5 7 3  B e lt Ten s io n  G aug e. 
* *  U sin g J -23586 B elt Ten s io n  Gauge.

Do not u se lighted Leak Detector (J-6084) in 

any area where com bustible vapors may be present. 

Although the torch flam e is  sm all and w ell pro

tected, it is  recommended that a fire  extinguisher 

be placed near-by for any em ergency that may a r ise .
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SECTION 2

FRAME

FRAME 2-1

GENERAL

This section includes general instructions for  
checking fram e alignment and recommendations 
for fram e repair and reinforcem ent. It must be 
pointed out that the information is  provided to a s 
s is t  in the repair or reinforcem ent of fram es, u s
ing the most desirable p ractices. This section was 
prepared to aid competent personnel in the repair 
or reinforcem ent of fram es.

Channel-type fram e (fig. 1) construction with 
riveted crossm em bers is  used on all m odels. 
Fram e side ra ils  are usually of S.A .E. 1023 stee l. 
On som e veh icles, special heat-treated or S.A.E. 
950 h i-ten sile  s te e l side ra ils may be used.

In the event the vehicle is  damaged in a co l
lis ion , carefully check for proper fram e alignment 
in addition to steerin g  geom etry and axle alignment.

FRAME ALIGNMENT CHECK

The m ost convenient way to checkfram e align
ment, particularly when the cab or body is  on the 
ch a ssis , is  to se lec t  various corresponding points 
of m easurem ent on the outside of each side rail 
and then, by use of a plumb bob, transfer these  
points to a layout on a level floor. (NOTE: Flange 
width may vary -  3 /16".) The selection of these  
points is  an arbitrary matter; however, it is  an 
important factor to rem em ber that for each point 
selected  on the left side rail, a corresponding point

must be used on the right ra il. The illustration  
(fig. 1) is  used m erely to serve as a guide in the 
selection  of checking points "M."

In order to obtain reliable resu lts , checking 
must be done thoroughly and accurately. After all 
corresponding points have been carefully transfer
red .from  the vehicle fram e to the floor layout, 
move the vehicle away from  the layout andproceed  
as directed in the following steps:

NOTE: Key le tters  in the following text refer  
to figure 1 .

1. Check the fram e width at front and rear 
ends using the corresponding marks on the floor. 
If widths correspond to specifications (refer to 
"Specifications"), draw centerline full length of 
vehicle layout b isecting points indicating front 
width (WF) and rear width (WR). If fram e widths 
are not correct, layout centerline as directed in 
Step 4.

2. With centerline properly laid out, m easure  
the distance perpendicular from  the centerline to 
corresponding points on each side over the entire 
length of the ch a ssis . If the fram e is  in proper 
alignment, m easurem ent should not vary more 
than an 1/ 8 " at any corresponding point.

3. Where improper alignment is  encountered, 
the point at which the fram e is  sprung may be lo 
cated by m easuring pairs of corresponding diag
onals marked "A" or "B." If the length of each pair 
of diagonals ("A" or "B") are within 1/8" and the 
intersection point of the diagonal pairs is  within 
1/ 8 " of the centerline, the portion of the fram e

Figure 1 —Typical Frame Alignment Points

CHEVROLET SERIES 70-90 HEAVY. DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



FRAME 2-2

included between the points of m easurem ent may 
be considered to be in proper alignment. Variation 
of m ore than a 1/ 8 " indicates misalignm ent.

4. If the fram e centerline cannot be determ in
ed by method indicated in Step 1, the centerline  
may be established by drawing a line through the 
intersection points of equal pairs of diagonals or 
from  the intersection of equal diagonals through 
the midpoint of either correctly  established front 
or rear fram e widths. This method is  usually r e 
quired when front or rear end damage is  incurred  
as the resu lt of a collision .

5. After it has been determ ined that the fram e  
is  properly aligned, axle alignment with respect to 
the fram e can be checked as directed below: (See 
fig . 1 .)

a. Front axle alignment with respect to the 
fram e is  correct if "FR" equals "FL" and "DR" 
equals "DL." This can be concluded if both front 
and rear fram e ends have been established as 
properly aligned (Step 3).

b. Rear axle alignment with respect to the 
fram e is  correct if "ER" equals "EL” and "GR" 
equals "GL." NOTE: Alignment may appear to be 
off if rear ends of fram e ra ils  are not cut-off 
evenly when reducing cab to end of fram e (CE) for  
specific operations.

Straightening Fram es
The practice of straightening fram es should 

not be attempted by inexperienced personnel, as 
more damage can result from  improper methods. 
Internal s tr e sse s  can be introduced into the m ater
ial by improper fram e straightening. For this 
reason the following restrictions should be ad
hered to completely:

1. Fram e straightening should be attempted 
only by experienced personnel.

2. Heat may be applied to S.A.E. 950, or S.A.E. 
1023 stee l only by competent personnel. The ma
terial tem perature should not exceed 1 2 0 0 °  (dull 
red glow). It must be strongly pointed out that ex 
ce ss iv e  heat w ill damage the m aterial structure 
ch aracteristics of the fram e rail.

3. Fram e m em bers which are bent or buckled 
sufficiently to show strains or cracks after straight
ening should be replaced.

IDENTIFICATION OF MATERIAL

The importance of properly identifying the 
base rail before attempting to straighten or repair 
cannot be overem phasized. The resu lts of in cor
rect welding or straightening methods may cause 
m ore damage to the fram e than was originally ex 
perienced. For all practical purposes the S.A.E. 
1023 and S.A.E. 950 m aterial may be treated in 
the sam e manner.

The standard models as quoted in the GMC 
Data Book describe the physical dimension of the 
fram e rail and specify the type of m aterial used. 
However, due to the number of RPO's and Special 
Quotations available on most m odels, the Data 
Book inspection is  not always a valid identification.

The m aterial can be identified by the type of 
cut-out in the fram e side rail at the front axle  
center lin e. See page 177 for cut-out identification.

Any reinforcem ents added must be of the sam e  
or better m aterial than the base fram e ra il. This 
would perm it the use of S.A.E. 950 reinforcem ents  
on S.A.E. 1023 base ra ils .

M ax . Bending Moment

T-2993

Figure 2—Frame Bending Moment (Typical Tractor)
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FRAME 2-3

The manufacturers and trade name of SAE 950 
H i-ten sile  steel are listed  at end of this section  to 
a ss is t  in the procurem ent of proper m aterials.

A lso, listed  under "Specifications" are the re c 
ommended welding electrodes to be used when re 
pairing side ra ils .

ANALYZING FAILURE CAUSES

This analysis is  not intended to cover the 
causes of all possib le  fram e problem s; however, 
it should be of valuable assistan ce in preparing 
com plete, concise  reports.

The purpose of this d iscussion  is  to em phasize 
the fact that fram e failure don't just happen, there 
must be a cause or reason. An example of this 
would be a vehicle involved in a co llision . The rea
son for failure in this ca se  is  apparent; however, 
other fa ilu res can be encountered where the rea
sons are not so apparent.

Fram e fa ilures can be c la ssified  by three types:
(1) C ollisions
(2) E xcessive bending moment
(3) Localized s tr e ss  concentration

F ailures caused by co llision  should be repair
ed, using proper methods and reinforcem ents, 
where n ecessary .

E xcessive bending moment fa ilures are cau s
ed by overload, improper weight distribution, or 
misapplication of the vehicle. E xcessive  bending 
moment fa ilure will occur at different areas on 
various types of vehicles; therefore, for easier  
understanding, the effects of ex cessiv e  bending mo
ments w ill be d iscussed  by type of vehicle.

TRACTORS
The maximum bending moment of veh icles  

used in tractor serv ice  is  in the area of the leading 
edge of fifth wheel (fig. 2). F ailures m aybe caused  
by overload, ex cessiv e  fifth wheel setting, ex c e s
sive fifth wheel heights, poor fifth wheel in sta ll
ations, sev ere  operating conditions and severe  
braking operations (inertia of certain loads), which 
induce ex cessiv e  bending moments in the fram e. 
These fa ilu res w ill start at edge of lower flanges 
and progress acro ss  the fram e flange and up the 
web section  of the fram e ra il. Instances may occur 
where upper or lower fram e flanges buckle.

STRAIGHT TRUCKS
The maximum bending moment occurs in the 

area near the rear of the cab on veh icles having 
van or platform  bodies (fig. 3). F ailures may be 
caused by overload or can occur when loads are 
dispersed in diminishing quantities allowing the 
balance of a load to rem ain in the extrem e front of 
the body.

In both tractor and straight truck operation 
the highest tensile s tr e ss  is  applied to the bottom  
side of the lower fram e flange. However, it must

Figure 3—Frame Bending Moment (Typical Straight Truck)
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FRAME 2-4

be pointed out that dump trucks, as an example, 
when operated with the box in a raised position  
cau ses the center of gravity of the load to move 
behind the rear axle centerline resulting in a 
change of maximum ten sile  s tr e ss  location from  
the bottom of the lower flanges to the top of the 
upper flanges (fig. 4). This information can be very  
useful when examining cracks on vehicles used in 
dump serv ice , as it would appear that the vehicle  
has been operated at ex cessiv e  speed over rough 
terrain while spreading with the dump box in the 
raised position or with too long a dump box for  
wheelbase selected .

Localized s tr e ss  concentration fa ilures may 
be the resu lt of bending moment stre sse s;  how
ever, it must be pointed out that the s tr e ss  leve ls  
would not be high enough to cause any difficulty 
without localized  str e ss  concentration points. These 
localized  s tr e ss  concentration points may be caused  
by poor body or fifth wheel mountings, special 
equipment or accessory  installation, improper 
welding or welding methods, improper reinforce
m ents, loose bolts or r ivets and defective m aterial. 
They may a lso  occur as a result of high bending 
loads, coupled with severe torsional loads as may 
be found in off-road serv ice .

The proper installation of fifth w heels or 
bodies is  covered in the "Body Builder's Book"; 
however, it should be re-em phasized that the use  
of U -bolts for attachment of fifth wheels or bodies

is  not an approved installation as high s tr e ss  con
centration may develop. The d esired  fifth wheel 
or body mounting is  attached to the fram e rail 
web section, not through flanges. H eat-treated  
rails must not have attachments welded to the 
fram e. Wood s i l ls  should be used between main 
ra ils  and sub-fram e on body installations to insure  
good load distribution.

Special equipment or accessory  installation  
can cause high s tr e ss  concentrations due to the 
method of attachment or the weight of the equip
ment. Holes should never be drilled  through the 
flanges and rapid changes of section modulus should 
be avoided. These section modulus changes usually 
occur when large mounting p lates are added for 
supporting special equipment. Heavy equipment 
mounted across the flanges Or on the web of a side  
rail may cause enough s tr e ss  concentration to 
cause fa ilu res at the nearest crossm em ber, bracket, 
or other fram e stiffener or through a nearby hole 
in the fram e flange.

IMPORTANT

Improper welding or welding methods 
are a major cause of s tr e ss  concentration  
points, which may ultim ately resu lt in 
fram e failure. (Refer to "General Welding 
Instructions.")

T-2994

Figure 4—Frame Bending Moment (Typical Dump Truck)
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Improper reinforcem ent or attachment of r e 
inforcem ent may cause m ore difficulty than the 
original problem as the creation of localized  s tr e ss  
concentrations may reduce the fram e load carry
ing capacity below the original fram e before add
ing reinforcem ents. The use of rivets for attaching 
reinforcem ent duringfield modification is  generally  
not recommended due to the lack of proper r ivet
ing equipment in m ost serv ice  locations. For this 
reason it is  recommended that m ost reinforce
ments be attached with 300-M bolts and that hard
ened w ashers be placed on both ends of the bolt to 
provide a good torquing surface and to maintain 
tight bolts.

GENERAL WELDING INSTRUCTIONS

Good welding is  a very favorable method of 
attachment or repair; however, improper welding 
or welding procedure may resu lt in further fram e 
damage. Additives of reinforcem ents may be nec
essa ry  in the repair area to prevent reoccurrence.

WARNING: Before welding, disconnect one or 
both battery cables.

WELDING EQUIPMENT

CAUTION
NEVER USE OXYACETYLENE 
FOR WELDING FRAME RAILS!!

There are several types of welding machines 
that are used for welding on fram e ra ils . Listed  
below are the three m ost commonly used machines 
and their advantages:

1. DC (R ectifier Type) -  This machine r e 
quires very little  serv ice  as there are no moving 
parts, also reduces chance of arc blows.

2. DC (M otor-Generator Type) -  The principle 
advantage is  the power supply may be se lf-co n 
tained; thereby, this machine is  readily portable 
and has very good voltage variation control and 
versatility  with all types of electrodes.

3. AC - This is  the least expensive and re 
duces possib ility  of arc blows; however, som e  
difficulty may be encountered in striking an arc  
when using sm all diam eter electrodes.

It is  recommended that for all-purpose weld
ing, the minimum capacity of any machine should 
be 350 am peres. There are four basic types of 
welding used in the repair or reinforcing of fram e 
ra ils . A ll of these can be used with any type of 
m aterial except heat-treated m aterial which r e 
quires electrodes E12016 or E11018. Following 
are the descriptions of the types of welds;

a. Continuous F ille t Weld - This is  used to 
weld a continuous bead along a reinforcem ent p lac
ed on the web section  of the fram e rail or for add
ing gu ssets or p lates tocrossm em b ers. Continuous 
fille t  welds should never be made acro ss  fram e  
flanges or along inside edges of fram e flanges. 
When welding in the flat position use high range of 
electrode current and voltage chart. When welding 
overhead or in difficult areas, use low range of the 
electrode chart.

b. Groove Welding -  This is  a basic repair 
weld which is  applied after the surface has been 
vee ground for good penetration. Particular care  
should be taken when welding cracks which cro ss  
either the upper or lower flanges. Weld com pletely  
then grind off the ex cess  weld to elim inate the p o s
sib ility  of notches or weld build-ups on the flange 
edge. Use medium range of electrode chart.

c . Plug Welding -  This is  a good method of at
taching reinforcem ents as it elim inates the p o ss i
bility of loose  fitting bolts; however, care must be 
exercised  in locating plug welds in different types 
of reinforcem ents. E-6011 electrode is  highly rec 
ommended for plug welding because of its  good 
penetration and light coating. Use high range of 
electrode chart for flat or vertical plug welds. 
Overhead plug welding is  very difficult and should 
not be used unless other approaches are not prac
tical, then use high range for f ir s t  p a ss  and com 
plete plug at medium range. Refer to plug weld 
table for s iz e  of hole to use for variations of m a
teria l thickness.

d. Stitch (Intermittant F illet) Welding - This 
type is  not generally used on fram es a s  continuous 
fille t  welding provides better attachment; however, 
where warpage and heat control is critica l, use 
stitch welding at medium range of electrode chart.

Other recommendations for all types of weld
ing include:

1. Connect welding machine ground cables as 
c lose  to working area as possib le .

2. Where possib le, use sm aller diam eter e lec 
trode and make several p a sses  rather than large  
diam eter electrode and single p ass.

FRAME 2-5

FRAME RAIL REPAIR

It is  very important that repairs be correctly  
applied, as inadequate repairs w ill create addi
tional localized s tr e ss  concentration which may 
result in repeat fa ilu res. There are two basic  
types of cracks which may be encountered infram e  
difficulties (fig. 5). The straight crack or the mul
tiple sunburst cracks which w ill radiate from  a 
hole in the web section.
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FRAME 2-6

Figure 5—Types of Cracks

The straight crack w ill normally start .from  
the edge of a flange and p rogress across the flange 
and then travel through the web section toward the 
opposite flange of the sam e rail. This m aybe caus
ed either by localized  s tr e ss  concentration, ex
c e ss iv e  bending moment, or torsional loading. The 
sunburst type cracks are caused by high loads ap
plied locally  at the mounting bracket or crossm em 
ber whose attachment is  not sufficiently adequate 
or is  not securely  fastened to the side rail.

In either case  both types of cracks may be 
repaired using sim ilar methods. The procedure 
for repairing fram e rail cracks is  as follows:

1. Remove any equipment that w ill interfere  
with workable access  to the failure.

2. Locate the extrem e end of the crack and 
drill a quarter inch hole. (NOTE: It may be n eces-

Figure 6—Scarfed (Tapered) Ends of Reinforcement

sary to align the fram e and leve l the ra ils  before 
repairing the fram e.)

3. Vee grind the entire length of the crack  
from  the starting point to the quarter inch hole at 
the extrem e end. Using a hack-saw  blade, the 
crack should be opened (1/16") to allow com plete 
penetration of the weld.

4. Weld withproper electrode corresponding to 
the m aterial of the basic rail.

5. Grind the weld smooth on both inside and 
outside of rail or reinforcem ent, being extrem ely  
careful to elim inate weld build-up or notches on 
the flange edges. (NOTE: Care should be taken 
when grinding not to reduce thickness of base rail.)

6 . Quality and neatness of workmanship can
not be overem phasized. After the repair i s  com 
pleted, the repaired area should be painted and 
should not be readily d iscernible from  the unre
paired area of side ra il. Use a copper spacer b e
tween the flanges of cracked base rail flanges and 
reinforcem ent flanges and repair each flange sep 
arately as the flanges must react independently to 
prevent localized  s tr e ss  concentration.

Buckled fram e flanges should be straightened  
using proper alignment procedures, then an ade
quate reinforcem ent should be used (see frame 
reinforcement) or offending equipment remounted 
to obtain an improved transition of loaded to non
loaded areas. DO NOT WELD HEAT-TREATED 
RAILS EXCEPT TO REPAIR A CRACK.

C rossm em ber and Brackets
The repair of crossm em bers may be accom 

plished if the damage is  not extensive. C rossm em 
ber mounting flange cracks may be repaired in the 
sam e manner as side rail cracks; however, the 
weld bead should be built up to provide a good 
smooth radius. If extensive damage is  incurred to 
a crossm em ber, the crossm em ber should be r e 
placed, using bolts rather than rivets. All cast 
mounting brackets that are damaged should be r e 
placed as it is  not practical to weld a ca st bracket. 
In the event that a fram e crack appears in the area  
of cast bracket, the bracket must be removed 
while repair is  made. Under no circum stances  
should a cast bracket be welded to the fram e side  
rail.

REINFORCEMENTS

Review the d iscussion  on analyzing causes of 
fa ilures before applying reinforcem ent. A common 
misconception in the past was to patch a cracked
fram e. This is  incorrect; reinforce the failed area. 
A reinforcem ent must be large enough (approx. 30 
inches) to provide adequate s tr e s s  relief from  
rapid changes in section modulus. For th is reason  
it  is  extrem ely important that all reinforcem ent 
ends be scarfed to change section  modulus as grad
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FRAME 2-7

ually as possib le with the longest section installed  
(fig. 6 ) in the area of highest loads.

There are five basic types of reinforcem ents 
that may be used on truck fram es. However, it 
must be pointed out that the m aterial used for the 
reinforcem ent must be sim ilar to that of the base 
ra il. B ase ra ils of S.A.E. 1023 or 950 could use  
reinforcem ents of S.A .E. 950 m aterial. S.A.E. 1023 
ra ils  may be reinforced with S.A .E. 1023 stee l, but 
under no circum stances should strength of rein
forcem ent be le s s  than base ra il. Figures 7 and 8 
illustrate the five basic reinforcem ents.

1. Upright "L" Reinforcem ent - Maybe placed  
on either the inside or outside of the fram e side  
rail. It should be used where maximum s tr e ss  oc
curs at the bottom of the lower flange and buckling 
of the upper flange is  not a problem. This rein
forcem ent is  quite versatile  as it may be used in 
full length or in a short localized  reinforcem ent. 
The configuration of the fram e or spring hanger 
brackets may lim it the use of the upright "L" re 
inforcem ent.

2. Inverted "L" Reinforcement -  This may be 
used on the inside or outside of the fram e ra il. It 
is  recommended where the maximum str e ss  area  
is  transferred to the upper flange; for example, 
dump trucks with the box in the raised  position. 
This is  a lso  readily adapted w herefram e and hang
er bracket design re str ic ts  using an upright "L" 
reinforcem ent or where fram e upper flange buckl
ing has been noted.

3. Channel Reinforcem ent -  This may also  be 
installed  on the inside or outside of the fram e side 
rail and can be full length or a localized  reinforce
ment. The principle disadvantage of the channel is  
additional weight and hours of labor required to 
make an installation. Additional difficulty may 
arise  when attempting to place the channel inside  
or over the existing rail due to manufacturing to l
erances, cro ss  m em bers or mounting brackets.

4. Strap Reinforcem ents -  This type of rein
forcem ent may a lso  be used to increase the section  
modulus of a fram e if previous damage and repair 
has resulted in a lo ss  of fram e strength which 
would require additional modulus to return the 
fram e strength to original design. These reinforce
ments are plug welded at 6  to 8 inch intervals. Do 
not weld across the end or along the flange edges. 
Ends should be cut at an angle and edges of plug 
w elds must not be c lo ser  than 3/4" to the edge of 
a fram e flange.

5. Inverted "J" Reinforcem ent -  This is  a 
rather new type of fram e reinforcem ent that is  de
signed to increase the flange strength to prevent 
flange buckling due to high torsional inputs or 
shock loading during tractor hook-up operations. 
The inverted "J" reinforcem ent is  attached to the 
web section only with a spaced bolt pattern. This

Figure 7—Frame Reinforcements

reinforcem ent has been released  in six-foot lengths 
through the Factory Warehouse under GMC Part 
Number 2446489.

The attachment of reinforcem ent to the basic 
rail may vary somewhat with m aterials. The fo l
lowing general rules apply:

1. Do not use rivets. Proper riveting equip
ment is  not generally available in most field  se r v 
ice  outlets; therefore, the use of 300M bolts and 
hardened flat w ashers are recommended.

2. R einforcem ents, with the exception of strap
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FRAME 2-8

Figure 8—Plug Patterns of Strap Reinforcements

type, should not be attached to the flanges except 
in the case  w heream ountingbracketorcrossm em - 
ber holes are already through the fram e flange.

3. Plug welds may be used in a staggered 8 to
10 inch pattern when attaching reinforcem ents to 
the web section (fig. 8).

4. Strap reinforcem ents may be plug welded 
at 6 to 8 inch intervals to the flanges in som e cases; 
however, as pointed out, this is  for section modulus 
increase and should only be attempted by highly 
qualified sp ec ia lists .

The termination of reinforcem ents is  very 
important. Reinforcement ends must be scarfed or 
s tr e ss  relieved to prevent localized  str e ss  con
centration. This scarfing should not be greater  
than 45 (fig. 6). It should also be strongly empha
sized  that in c a se s  where several reinforcem ents 
are used, the ends of the reinforcem ents must 
overlap and be staggered so that the reinforcem ent 
ends overlap by eight to ten inches.

—  CAUTION —  
GENERAL RULES

Listed below are general ru les which apply to 
fram e repair and reinforcem ents. Most of these  
rules are d iscussed  earlier in this section; how
ever, the importance of adhering to them cannot 
be overem phasized.

1. Always identify the m aterial of base rail.

2. Fram e straightening or repair must be at
tempted only by highly qualified sp ec ia lists .

3. Always attempt to identify the cause of 
failure.

4. Fifth wheel, body, and accessory  mountings 
should not be made through fram e flanges. (See 
"Body Builder's Book".)

5. Do not drill holes in the lower flanges.

6 . Use only proper electrodes as specified for  
base rail m aterial when welding is  necessary .

7. Do not use oxyacetylene welding equipment 
on fram es.

8 . Do not weld reinforcem ents across the 
fram e flanges.

9. Do not weld within 3 /4  inch of the edge of 
a frame flange.

10. Remove all notches or weld build-ups 
from flange edge when repairing a broken fram e.

11. Do not weld cast brackets to fram e.
12. Do not weld the flanges of cracked rein

forcem ents and base ra ils together.
13. Do not patch cracks. Reinforce the area.
14. Reinforcem ent should be of the sam e or 

better m aterial than base ra il.
15. Always sca rf reinforcem ent ends to pro

vide adequate s tr e ss  re lie f.
16. Always stagger ends of reinforcem ents 

by a minimum of eight inches apart.
17. The Zone Office or Factory shouldbe con

tacted when repairs are necessary  on heat-treated  
$ide ra ils.
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FRAME 2-9

FRAME SPECIFICATIONS

ELECTRODE CHARTS

E-7011
Flat Welding

Available Current Arc
Sizes Range Voltage

3/32" X  12". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 -  80 2 1 -2 3
i/8" X 14" . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 0 -1 15  2 1 -2 3
5/32" X 1 4 "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  125-165  2 2 -2 4
3/16" X 1 4 " .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160-200  2 2 -2 4
V32" X 18" . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 -250  2 3 -2 5
i/4 ■' X 18" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 -320  2 3 -2 5
5/16" X 18". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 -400  2 4 -2 8

Overhead Welding
3/32"  X 12" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 -  75 2 0 -2 2
i/8" X 14" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 0 -1 10  2 0 -2 2
5 /„ "  x  14". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 -150 2 1 -2 3
3/16"  X 14". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  150-175 2 1 -2 3

E-7016 Flat Welding

5/64" X  9" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 -  60 2 0 -2 2
3/32" X 12" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0 -  80 2 0 -2 2
i/8" X 14" . . . . . . . . . . . . . . .  9 0 -1 2 5  2 2 -2 4
s/32" X 1 4 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120-190  2 2 -2 4
3/ i6 * X 1 4 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175-240  2 2 -2 4

PLUG WELD CHART

Thickness of Diameter Depth of
Material of Plug Plug

a ....................................  % ................................ y«
Vs.......................................1 ....................................  Vs
V i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lVs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7/l6
ys.......................................................m ...................................................  a
V i...................................................................................... 1 3/S  ................................................................................. 9/ l6

1 ......................................................V/2 ..............................................  3/l6

S.A.E. 950 HIGH STRENGTH LOW ALLOY STEEL

Trade Name Type Source

N-A-X .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -  Great Lakes Steel
jalten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .#1 Jones & Laughlin Steel Company
Republic Double Strength . .  Republic Steel Company
Republic “ 50” . . . . . . . . . . . . . . . . . . . .. -  Republic Steel Company
Yoloy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. " S ” Youngstown Steel & Tube Company
M an-Ten. . . . . . . . . . . . . . . . . . . . . . . . . . . .. -  U. S. Steel
Medium-Manganese.. . . . . . . . . .. -  Bethlehem Steel Company
T ri-T en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. “ E” U. S . Steel

FRAM E W IDTHS 

Model Front Width* Rear Width*

“ C ” . “ M " , "H ” and " J " . . . . . . . . . . . . . . .  341/s" 341/s"
TO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535/ie" 341/6"
*Outside D im ension^  Base Rails

ELECTRODE USAGE WITH FRAME MATERIAL
M ateria l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1023-950 Heat-T reated
Type of E lectrode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-7011 E-12016
Alternate Electrode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E-7016 E-11018

Side Rail Material Identification 
(Location— Centerline of Front Axle)

H EAT-TREATED  SAE1023 SAE950
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FRAME 2-10

Frame repairs should be undertaken 

only by competent m echanics, and only the 

recommended m aterials should be used.
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FRONT SUSPENSION 3-1

SECTION 3

FRONT SUSPENSION
This group is  divided into four sections as shown in Index below:

Page No.
Front End Alignment ............................................................  3 .1
Front Axle ...............................................................................  3 .6
Front S p r in g s ...........................................................................  3-14
Front Hubs and B e a r in g s ..................................................... 3-23

NOTE: Illustrations are numbered consecutively within each section.

FRONT END ALIGNMENT

Proper alignment of front wheels must be 
maintained to ensure efficient steering and sa t is 
factory tire  life . The m ost important factors of 
front end alignment are wheel toe-in , wheel cam 
ber, and axle caster. Front end alignment should 
be checked at regular intervals, and particularly  
after front axle has been subjected to heavy im 
pacts such as a co llision  or a hard curb bump. 
B efore checking alignment, wheel bearings must be 
properly adjusted since loose wheel bearings w ill 
affect instrument readings when checking wheel 
toe-in , wheel camber, and axle caster. Steering 
components also must be in good condition and 
free of excessive  wear.

When checking alignment, instructions out
lined in this section should be followed carefully, 
as well as instructions covering related units such 
as brakes, springs, steering gear, hubs and bear
ings, and wheels and tir e s , which are given in 
other sections of this manual. Front End Alignment

Chart (fig. 1) indicates points at which alignment 
dimensions are taken.

The caster, camber, and toe-in  dimensions 
are for vehicle at design load (with fram e lev e l) . 
If fram e is  not level on alignment equipment, the 
frame angle must be considered. This is  especia l
ly important when making caster check for the 
fram e angle must be added to the caster angle to 
obtain a true setting. A ll alignment checking should 
be done with precision  equipment and instrum ents.

DEFINITION OF TERMS

WHEEL TOE-IN
Distance |ront wheels are c loser  together at 

front than at rear of axle (see "C" and "D” fig. 1).

WHEEL CAMBER
Amount wheels are inclined from vertical 

plane (see "A," fig . 1).

SERVICE DIAGNOSIS CHART

CONDITION POSSIBLE CAUSE CORRECTION

Noisy Front End 1. Loose tie rod ends. 1. Replace ends.
2. Lack of proper lubrication. 2. Refer to LUBRICATION (SEC. 0).
3. Broken spring leaf. 3. Replace spring leaf.
4. Loose U-bolts or spring clips. 4. Tighten.

Wheel Bounce 1. Unbalanced wheels or tir e s . 1. Refer to balancing (SEC. 10).
2. Unequal tire  pressu re. 2. See Load and Inflation Table (SEC. 10).
3. Weak or broken front spring. 3. Replace.
4. E xcessive wheel or tire  run-out. 4. Rtefer to WHEELS AND TIRES (SEC. 10).

E xcessive tire  wear 1. Incorrect wheel alignment. 1. Align wheels (SEC. is A).
2. Failure to rotate tir e s . 2. Refer to WHEELS AND TIRES (SEC. 10).
3. Improper tire  inflation. 3. Refer to Load and Inflation Table (SEC. 10).
4. Overloaded or improperly loaded. 4. Avoid overloading vehicle.
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FRONT SUSPENSION 3-2

Degree Vertical
E Caster Angle

CAMBER AND KING PIN INCLINATION

Kin9" " '

TOE-IN

*A ................................................. Camber (Degrees Positive)

*B ...........................................  King Pin Inclination (Degrees)

*C MINUS D .................................................... Toe-in (Inches)

*E ................................................... Caster (Degrees Positive)

♦Refer to "Specifications" for correct dimensions.

KING PIN INCLINATION

T-4438

Figure I —Front End Alignment Chart

FRONT AXLE CASTER
Inclination of kingpin from the vertical in the 

fore and aft direction of the vehicle (see ”E," fig. 1).

KING PIN INCLINATION
The slant of the kingpin toward the center of 

the vehicle at the top and outward at the bottom  
(see "B." fig. 1).

FRONT END INSPECTION

Before checking front end alignment, the fo l
lowing front end inspection should always be made:

1. Check tires for proper inflation.
NOTE: R im -to-floor dimension should be the 

sam e at each wheel.

2. Check wheel installation and run-out.
3. Check wheel bearing adjustment.
4. Check steering tie  rod and drag link ends 

for loosen ess.
5. Check kingpins for loosen ess.

CHECKING AND CORRECTING 
FRONT WHEEL TOE-IN

Incorrect toe-in  resu lts in excessive  tire  wear 
caused by side slippage and a lso  unstable steering  
with a tendency to wander. T oe-in  may be m easur
ed from center of tire  treads or from  inside of 
tire s . M easurements are made at both front and 
rear of axle (see  "C" and "D," fig. 1).

When setting "toe-in" adjustment, the front 
suspension must be neutralized; that is , all com
ponent parts must be in the sam e relative position  
when making the adjustment as they w ill be when 
in operation. To neutralize the suspension, the 
vehicle must be rolled forward 12 to 15 feet. By 
rolling the vehicle forward, a ll tolerances in the 
front suspension are taken up and the suspension  
is  then in normal operating position. Neutralizing 
the front suspension is  extrem ely important, e s 
pecially  if the vehicle has been jacked up in order 
to scribe the tire s , otherwise the front wheels w ill
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FRONT SUSPENSION 3-3

not return to the normal operating position due to 
the tire s  gripping the floor surface when the ve
hicle is  lowered on the jack.

IMPORTANT: "TOE-IN" MEASUREMENTS 
MUST BE MADE AT THE HORIZONTAL AXIS OF 
THE WHEEL.

"Toe-in" is  corrected  by loosening clamp bolt 
at tie  rod ends, then turning tie rod with pipe 
wrench until w heels have proper toe-in .

NOTE: On vehicles with power steering, loosen  
power c y lin d e r -to -tie  rod bracket U-bolt nuts.

With both tie  rod ends in sam e plane, tighten 
clamp bolts securely . T oe-in  should be 1/8 to 1/4  
inch except on FE-970 axle. See "Alignment Speci
fications.”

With power steering , tighten power cylinder- 
to -tiero d  bracket U-bolt nuts. Adjust power cylin
der as directed in "POWER STEERING" (SEC. 9B) 
of this manual.

FRONT WHEEL CAMBER

Camber is  the amount in inches or degrees 
that front w heels are tilted  outward at top from  
vertica l position (see  "A," fig . 1). Camber offsets  
wheel deflection, due to wear of front axle parts, 
and prevents a rev erse  or negative camber condi
tion. A reverse  or negative camber is  an inward 
inclination of wheels at the top.

If camber is  extrem e or unequal between  
w heels, improper steering and ex cessiv e  tire  wear 
w ill result.

Camber variations may be caused by wear at 
wheel bearings and steering knuckle bushings, or 
by a bent steering knuckle or axle center.

Specifications are listed  at rear of this section.
NOTE: The Timken FE-970 axle as used on 

som e veh icles is  of the centerpoint steering type 
and has only a very slight camber dimension.

CHECKING AND CORRECTING CAMBER
B efore checking cam ber, check wear at king 

pins as follows:

Jack up front of veh icle, pull bottom of wheel 
outward and take a camber reading; then pull top 
of wheel outward and take a camber reading. If 
readings vary m ore than % , make following ad
justments:

1. Adjust the wheel bearings as directed in 
"FRONT HUBS AND BEARINGS" (SEC. 3D), then 
take cam ber readings as shown on chart (fig. 1). 
If readings s t i l l  vary over X°, replace steering  
knuckle bushings and king pins as instructed in 
"FRONT AXLE" (SEC. 3B).

2. Check the wheel run-out as instructed in 
WHEELS AND TIRES (SEC. 10) of this manual. If 
run-out is  ex cessiv e , straighten or replace wheel.

3. P lace vehicle on level surface, with normal

Figure 2—Method of Checking Frame Angle

weight of veh icle  on w heels, then take final cam ber 
reading. If camber gauge is  not available, readings 
can be taken as shown on chart in figure 1 .

Camber may be checked using a large square 
and protractor, as follows:

Scribe a line from  center point of protractor  
to top of square on correct degree of angle as de
term ined from  specifications at end of this section.

P lace square on floor adjacent to center of 
wheel as shown in figure 1. M easure distance be
tween scribed  line on square and wheel rim s at 
top and bottom. If readings taken are both iden
tical, cam ber is  correct. If readings differ, s te e r 
ing knuckle bushings are worn or axle center is  
bent. The knuckle a lso  may be bent. Camber di
m ensions of right w heel should not vary over 3 /3 2 -  
inch from  cam ber dim ensions of left wheel.

4. To determ ine which part is  bent, check 
king pin inclination (B, fig . 1). If kingpin inclination  
is  correct, then steering  knuckle is  bent. Method 
of checking kingpin inclination without u se of in
strum ents is  describedunder "King Pin Inclination" 
later in th is section.

AXLE CASTER

P ositive caster is  the rearward tilt from  the 
vertical of the kingpin. Negative or rev erse  caster  
is  the forward tilt from  the vertical of the kingpin.

Incorrect caster may result from  sagging  
springs, bent axle, tw isted axle, or uneven tighten
ing of spring U-bolt nuts. Tighten all U-bolt nuts 
equally. R efer to "FRONT SPRINGS" (SEC. 3C)for  
U-bolt torque specifications. Generally, if the axle  
is  tw isted, the caster w ill be unequal for right and 
left side.

CHECKING AND CORRECTING CASTER
IMPORTANT: C aster, cam ber, and toe-in  di

m ensions are for vehicle carrying its design load 
whereby the fram e in m ost instances would be 
level. If alignment check is  to be made with fram e 
NOT LEVEL the fram e angle (fig. 2) must be de
term ined and added to the caster  angle to obtain a
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FRONT SUSPENSION 3-4

Figure 3—Checking King Pin Inclination 
Using Square and Protractor

true caster reading.
IMPORTANT: The corrected  caster procedure 

following does not apply to veh icles equipped with 
"non-sym m etrical" front springs. Refer to "FRONT 
SPRINGS" (SEC. 3C) for illustration of a non- 
sym m etrical-type spring. V ehicles so equipped 
should be checked for caster readings as directed  
for all veh icles, but corrections for fram e angle 
should be disregarded.

NOTE: On FE970 axle the minus "1" degree 
caster  (truck loaded) provides the easiest steering  
- -  least steering effort with adequate return. The 
"0 " degree caster (truck loaded) requires more 
steering effort and has faster recover. Greater 
negative caster can lead to unstable behavior along 
with harder steering and s t ill  faster recovery. 
These factors should be considered when making 
alignment adjustments.

1. Position vehicle on a smooth level surface.

2. Using a bubble protractor (fig. 2), m easure  
the fram e angle (FA). Fram e angle is the degree  
of tilt in the frame from the level position. Neg
ative fram e angle is  when the fram e is high (above 
level) in the rear. P ositive fram e angle is  when the 
fram e is  low (below level) in the rear.

3. Determ ine the caster angle for the left 
wheel using the alignment equipment.

4. Add the fram e angle (FA) found in step 2 
to the left wheel caster reading found in step 3 to 
determine the "corrected caster" for left wheel.

To determ ine "corrected caster" with various

fram e and caster readings the following rules 
apply:

(a) Negative fram e angle must be added to 
positive caster reading.

(b) P ositive  fram e angle must be subtracted  
from  positive caster reading.

(c) Negative fram e angle must be subtracted  
from  negative caster reading.

(d) P ositive fram e angle must be added to 
negative caster reading.

Example: An HM-7500 with F070 axle and 
power steering has a left wheel 
caster reading of 2°  positive, but 
the fram e angle is  negative (high in 
the rear) ‘A0; therefore, %°negative  
fram e angle plus 2 °  positive caster  
gives 2M° positive as the "correct
ed caster" for that wheel. R efer
ring to "Specifications," we find 
that 2%0  positive caster is  within 
the specified  setting.

5. Repeat steps 2 through 4 for the right wheel.
6 . If the caster is  not within specifications, 

caster can be corrected by adding or removing  
caster shim s between the axle and spring.

KING PIN INCLINATHON

King pin inclination is  the amount that top of 
king pin is  inclined toward center of veh icle . King 
pins are inclined (B, fig . 1), to d ecrease friction  
between tires  and road when turning. P recision  
instrum ents must be used to check king pin inclin
ation when axle is  installed  in veh icle. When axle 
is  removed, check can be made on bench as follows:

R eferring to figure 3, p lace two uniform blocks 
on flat surface and rest spring sea ts  on blocks. 
Using a square and protractor as shown, project 
the proper degree line (see "Specifications") from  
center reference point of protractor to upper end 
of square. P lace square on bench adjacent to axle 
king pin. M easure distance from  king pin at top 
and bottom to scribed  line on square. If a differ
ence is  noted, axle is  sprung. To determ ine degree 
of distortion, subtract sm aller  reading from  larger. 
Straightening of axle center to correct king pin in
clination w ill a lso  change the cam ber. Recheck  
camber after correcting king pin inclination. If 
axle is  bent or tw isted, refer to "FRONT AXLE" 
(SEC. 3B) for corrective information.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



FRONT SUSPENSION 3-5

FRO NT END A LIG N M EN T SPECIFICATIONS

TRUCK
MODEL

CAMBER
L.H .

CAMBER
R.H.

CASTER
TOE IN 
W HEEL
(Inch)

TOTAL 
TOE IN
(Inch)

AXLE

♦TURNING
ANGLES KING

INTI IN
PIN

ATION
MANUAL & 

POWER
IN

SIDE
OUT
S IDE

LEFT RIGHT

HM80
HM80

1° 30' + 30' 
0° 15 '± 30 '

1° 30 '+  30' 
- 0 °  15' ± 30'

2° 48 '+  30' 
l °  + 30'

Vi 6 to Vs 
Vie to Vs

Vs to %  
Vs to Vi

F-070
F-090

39°
39°

28° 43' 
27° 45'

7°
5.45°

7°
6.15°

HV70 1° 30' + 30' 
0° 15' + 30' 
0° 15 '± 30 '

1° 30' + 30' 
— 0° 15' + 30' 
—0° 15' + 30'

2° 4 8 '+ 30' 
l °  + 30' 
r ± 3 0 '

Vie to Vs 
Vis to Vs 
Vi 6 to Vs

Vs to >/4 
Vs to Vi 
Vs to Vi

F-070
F-090
F-120

39°
39°
39°

28° 43' 
27° 45' 
28° 30'

7°
5.45°
5.45°

7°
6.15°
6.15°

JM80 0° 15 '+ 30' 
0° 15' + 30' 

1 °± 30 '

- 0 °  15 '+ 30' 
- 0 °  15' + 30' 

T  + 30'

l °  + 30' 
r + 3 0 '  
1 °± 30 '

Vi 6 to Vs 
Vie to Vs 
Vie to Vi

Vs to y4 
Vs to V4 
Vs to Vi

F-090
F-120
F-160

39°
39°
39°

27° 45' 
28° 30' 
27° 45'

5.45°
5.45°
8°

6.15°
5.15°
g o

JV70 0° 15 '+  30' 
0° 1 5 '+ 30 '

- 0 °  15 '+  30' 
- 0 °  15' ± 30 '

l °  + 30' 
1 °± 30 '

Vi 6 to Vs 
Vie to Vs

Vs to Vi
Vs to y4

F-090
F-120

39°
39°

27° 45' 
28° 30'

5.45°
5.45°

6.15°
6.15°

TM80A 0° 15' + 30' 
0° 15' ± 30 '

—0° 15 '+  30' 
- 0 °  15°+ 30'

0 °+ 3 0 ', 0 ° - 0 '  
0 °+ 3 0 ', 0 ° - 0 '

Vi 6 to Vb 
Vu  to Vs

Vs to Vi 
Vs to Vi

F-090
F-120

39°
39°

27° 45' 
27° 45'

5.45°
5.45°

6.15°
6.15°

TV70 1° 30 '+  30' 
0° 15' + 30' 
0° 1 5 '± 30 '

1° 30' + 30' 
—0° 15' + 30' 
- 0 °  15 '± 30 '

1° 15' + 30' 
1° 15 '+ 30 ' 
1° 15 '± 30 '

Vie to Vs 
Vie to Vs 
Vi 6 to Vs

Vs to Vi 
l/s to Vi 
Vs to Vi

F-070
F-090
F-120

39°
39°
39°

27° 45' 
27° 45' 
27° 45'

7°
5.45°
5.45°

7°
6.15°
6.15°

H190
HN90

0° 15' + 30' 
0° 15 '± 30'

- 0 °  15 '+ 30' 
- 0 °  15 '± 30 '

l o + 30' 
1°± 30 '

Vie to Vs 
Vie to Vs

Vs to Vi 
Vs to Vi

F-090
F-120

39°
39°

27° 45' 
28° 30'

5.45°
5.45°

6.15°
6.15°

JI90
JN90

0° 15' + 30' 
0° 15 '+  30' 
1° 30' + 30'

- 0 °  15 '+  30' 
- 0 "  15 '+  30' 

1° 30 '± 30 '

l °  + 30' 
l °  + 30' 
1 °± 30 '

Vie to Vs 
Vie to Vs 
Vie to Vs

Vs to Vi 
Vs to Vi 
‘/8 to Vi

F-090
F-120
F-160

39°
39°
39°

27° 45' 
28° 30' 
27° 45'

5.45°
5.45°
8°

6.15°
6.15°
8°

MH90
MI90

0° 15 '+  30' 
0° 15 '±  30'

- 0 °  15 '± 30 ' 
- 0 °  15 '± 30 '

l o + 30' 
1 °± 30 '

Vie to Vs 
Vi 6 to Vs

Vs to Vi 
Vs to Vi

F-090
F-120

39°
39°

27° 45' 
28° 30'

5.45°
5.45°

6.15°
6.15°

FC /FH /F l/ F N  
DC/DH,DI/DN90

0° 1 5 '+ 30 ' 
l °  + 30'

—0° 15 '+ 30 ' 
1 °± 30 '

l °  + 30' 
1 °± 30 '

Vie to Vs 
Vie to Vs

Vs to Vi 
l/s to Vi

F-120
F-160

39°
39°

28° 36' 
27° 45'

5.45°
8°

6.15°
8°

Some Models 
(Special Equipment)

0 °+ 3 0 '
l ° + 3 0 '

0 °—30' 
r ± 3 0 '

l°+ 3 0 '
0 ° - l °

Vie to Vs l/s to Vi 
.06 ± .06

FE-900
FE-970 -

6°
1°

7°
1°

♦Regardless of maximum turning angles specified, adjustment of stop screws must provide 5/g-inch minimum clearance of tire with any
chassis components.
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FRONT SUSPENSION 3-6

FRONT AXLE

Reference is  made to axle models in this s e c 
tion. Specifications are listed  at the end of this 
section for each axle model. For truck se r ie s  
application, refer to "Model Data" at the front of 
this manual.

Axle steering knuckles are constructed as 
shown in figures 1, 2, and 3. Wheel bearings, 
springs, steering, and brake parts which are mount
ed on front axle are described in their respective  
section  in this manual.

FRONT AXLE CONSTRUCTION

Front axle center section  is  one-piece stee l 
forging with I-beam  section  in which dowel pins 
are installed to locate spring sea ts. Outer ends of 
axle center are machined to accommodate steering  
knuckles and king pins.

The centerpoint steering type axle (FE-970) 
(fig. 3) is  used on som e m odels. The term  "center
point steering type" indicates that king pin pivot 
point is  in direct line with center of tire .

Figure 1 —Steering Knuckle Construction (Corp. F070 Axle)

A straight-type king pin is  employed and is  
retained to the axle center with two tapered draw 
keys. A flat metal cap and a gasket, which are  
secured to top of knuckle with two screw s, prevent 
dust and m oisture from  entering the upper bushing. 
A snap ring retained expansion plug serv es  the 
sam e purpose at knuckle lower bushing.

The vertical thrust load on front axle is  car
ried on ro ller-type shielded bearing located be
tween the axle center and lower portion of each 
knuckle.

P eriod ically  check steering knuckle bushings 
for wear and also  check the knuckle-to-axle center  
draw keys for loosen ess. O versize (taper only) 
draw keys are available if  the keys should becom e  
loose and the holes enlarged. Refer to figure 4.

NOTE: The shorter draw key is  used in the 
upper position.

Check the vertica l movement of knuckle in 
relation to axle center. If movement exceeds 0.005" 
add one or m ore serv ice  sh im s between axle cen
ter  and upper portion of knuckle. Shims are avail
able in 0.005", 0.010" and 0.015" thickness.

FRONT AXLE GENERAL 
MAINTENANCE

Following maintenance operations should be 
perform ed at intervals determined by severity  of 
service:

1. Inspect spring U-bolts for tightness. If 
loose, tighten as directed in "FRONT SPRINGS" 
(SEC. 3C) later in this group.

2. Tighten steering arm  and tie  rod end stud 
nuts to torque specified  in STEERING SYSTEM 
(SEC. 9) of this manual.

3. Lubricate front axle parts as instructed in 
LUBRICATION (SEC. 0) of th is manual. When lub
ricating front axle parts, observe condition of sea ls  
at tie  rod ends. If sea ls  are found to be damaged 
or m issing, new sea ls  should be installed  im m ed
iately . Refer to STEERING SYSTEM (SEC. 9).

4. Examine steering knuckle bearing caps for 
tightness and evidence of lubricant leakage. Tighten 
or replace parts as required with genuine GMC 
replacem ent parts.

5. On F-070 Corporation axle, inspect and 
tighten king pin draw key nuts. Loose draw keys 
w ill perm it king pin to turn in axle center, thus 
enlarging king pin hole. If hole becom es too greatly  
enlarged, replacem ent of axle center may be nec
essary . If draw key holes becom e enlarged beyond 
u se of new key, replace axle center. IT IS NOT

1 Steering Knuckle
2 Cap Screw
3 Upper King Pin

Bearing Cap
4 King Pin Bearing Cap

Gasket
5 Lubrication Fitting
6 Shim
7 Draw Key
8 Stop Screw Lock Nut
9 Stop Screw

10 Thrust Bearing
11 Lower King Pin

Bearing Cap
12 Cap Screw
13 King Pin Bearing Cap

Gasket
14 Lower Bushing
15 O-ring Seal
16 Upper Bushing
17 King Pin
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FRONT SUSPENSION 3-7

F090, FI 20

1 Knuckle Upper Bushing
2 King Pin Bushing
3 Upper Dust Cap
4 King Pin Nut
5 Dust Cap Gasket

6 Spacer
7 Spacing Washer
8 King Pin
9 Knuckle Lower Bushing

Retaining Ring

10 Knuckle Lower Bushing
11 Thrust Bearing
12 Knuckle
13 Lower Expansion Plug
14 Expansion Plug Lock

T-7057

Figure 2—Steering Knuckle Construction (F090, F120, and FI60 Axle)

SAFE TO REAM AND BUSH DRAW KEY HOLES.
6 . Inspect kingpin and steering knuckle bush

ings for wear.
7. Check up and down movement of knuckles on 

kingpins. E xcessive  movement w ill poundanddam
age the thrust bearings. Refer to "Specifications" 
for maximum axle-to-knuckle clearance.

8 . Check stop screw s and adjust when n eces
sary.

9. When steerin g  difficulty or abnormal tire  
wear is  indicated, check front end alignment as 
previously instructed under ''FRONT END ALIGN
MENT" (SEC. 3A).

STOP SCREWS

Adjustable stop screw s are located between 
each steering knuckle and axle center to prevent 
w heels from  contacting ch assis on extrem e right 
and left turns. The stop screw s are installed in the 
steering knuckles and stop against the axle center 
as shown in figure 5 on F-070, F-090, F-120 and 
FE -970 ax les. On F-160 ax les, stop screw s are in

stalled  on axle center and stop pads are on s te e r 
ing knuckle.

Steering gears are equipped with built-in  stops 
to prevent steering m echanism  from  bottoming at 
extrem e turns. Screw s are se t  to obtain the max
imum turning angles provided in these m odels. R e
fer  to "Specifications" in Sec. 3A for turn angles.

1. Pitman arm  must be installed  correctly on 
steering gear. Refer to STEERING SYSTEM (SEC. 
9) of this manual for installation instructions.

2. Tutn in the right stop screw  so that screw  
w ill not contact its  stop when wheels are turned 
to extrem e right.

3. With w heels turned to extrem e right, hold 
right wheel tightly against right turn position, then 
turn out stop screw  until it contacts firm ly against 
its  stop. Turn screw  about 1 turn m ore against its  
stop, and tighten lock nut. Check position of tire . If 
tire  has le s s  than 5/8" clearance from  any chassis  
obstruction, adjust screw  to obtain clearance.

4. Repeat steps on left sid e.
IMPORTANT: When installing oversize  tir e s ,

recheck turning clearance and stop screw  setting.
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FRONT SUSPENSION 3-8

1 Upper Draw Key
(Short)

2 King Pin
3 Upper Bushing
4 Cap Gasket
5 King Pin Cap
6 Spacing Shim

7 Lower Draw Key
8 T hrust Bearing
9 Axle Center

10 Expansion Plug
11 Lock Ring
12 Lower Bushing
13 Steering Knuckle

T-4334

Figure 3—Steering Knuckle (FE970 Axle)

FRONT AXLE REPLACEMENT

All component parts of the front axle a ssem 
bly except axle center can be replaced without re 
moving assem bly from  vehicle, if necessary . Minor 
straightening with suitable equipment can be a c 
complished with assem bly in vehicle. When the 
front axle requires a com plete overhaul, the a s 

sem bly can be replaced as described following:
NOTE: The letter "F" is  stam ped on front of 

spring pad on F-090 and F-120 S er ies  axles; this 
indicates front of ax le. If this identification mark 
is  not v isib le , make . a punch mark on front of 
spring pad before removing ends from  I-beam . 
If I-beam  is  not marked, it could be installed  back
wards, and camber would be wrong.

REMOVAL
1. Jack up and support vehicle fram e to re 

lieve  load from  springs.
2. Remove w heels and hubs. D isconnect brake 

lines at axle. Disconnect drag link from  steering  
arm.

3. While supporting axle center with suitable 
jack, rem ove spring U -bolts. Lower assem bly and 
rem ove from  under vehicle.

INSTALLATION
1. P lace assem bly on dolly and roll into p o si

tion under vehicle. R aise axle up against springs, 
making sure spring center bolts enter alignment 
holes in spring sea ts . Be sure caster angle shim s 
if used, are in place between spring and axle with 
thick edge facing correct direction (see "FRONT 
SPRINGS" (SEC. 3C) later in this group). Attach 
axle to springs, tightening U -bolts as described in 
"FRONT SPRINGS" (SEC. 3C).

2. Install hubs and bearings as described in 
"FRONT HUBS AND BEARINGS" (SEC. 3D). Con
nect drag link as directed in STEERING SYSTEM 
(SEC. 9) of this manual. Connect brake lin es . If 
hydraulic brakes are used, bleed brakes as d es
cribed in "HYDRAULIC BRAKES" (SEC. 5A).

3. Check stop screw s and adjust as previously  
described. Check front end alignment and adjust.

FRONT AXLE OVERHAUL

Steering knuckles, k ingp ins, bushings, and 
thrust bearings can be replaced without removing 
front axle from  vehicle. Minor axle straightening  
can also be accom plished without removing a ssem 
bly from vehicle. Prelim inary inspection can be 
made while axle is  s t ill  mounted. These inspec
tions should aid in determining the amount of re 
pair necessary. Check front end alignment as di
rected previously under "FRONT END ALIGN
MENT" (SEC. 3A). Inability to correctly  align  
w heels indicates that the axle center or steering  
knuckle is  distorted, tie  rod bent, or knuckle bush
ings are worn beyond lim its. If axle is  believed to 
be bent or warped it may be checked when removed  
from  vehicle by following instructions in Section 
3A. P recision  equipment is  necessary to check axle 
on vehicle.

STEERING KNUCKLE 
(CORP. F070 AXLE)

DESCRIPTION
The king pin is  held in place with a tapered  

draw key, installed  as shown in figure 1. The draw 
key is  retained in p lace by a lock washer and nut. 
Steering knuckles are equipped with Delrin bush
ings. Upper and lower ends of knuckles are sealed  
with king pin bearing caps and gaskets and an O- 
ring sea l at the bottom of the upper bushings, to 
prevent lubricant leakage and to exclude dirt and 
m oisture. The vertica l thrust loads are carried  by 
thrust bearing installed  between lower face of axle 
center and steering  knuckle lower yoke. Lubrica
tion fittings are provided at upper and lower ends 
of knuckle.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



FRONT SUSPENSION 3-9

REMOVAL
1. Jack up axle and rem ove hubs and bearings 

as directed in "FRONT HUBS AND BEARINGS" 
(SEC. 3D). Remove brake backing plate from  ste e r 
ing knuckle. Remove tie -rod  as directed in STEER
ING SYSTEM (SEC. 9) of this manual.

2. Remove steering arm from  steering knuckle.
3. Remove kingpin draw key nut and washer. 

Thread nut on draw key far enough to protect the 
threads. Strike nut with hammer to loosen draw 
key. Remove nut, then drive pin out with brass  
drift and hammer.

4. Remove cap screw s attaching upper and 
lower king pin bearing caps and gaskets to steering  
knuckle, then rem ove caps and gaskets.

5. Using brass drift and hammer drive king 
pin out of axle.

6 . Remove steering knuckle thrust bearing, 
sh im s, and O -ring.

7. Refer to "Inspection and Repair" later in 
this section for inspection and repair procedure.

INSTALLATION
1. Before assem bly, thoroughly clean a ll parts; 

then coat kingpin with light coat of S.A.E. 10 engine 
oil.

2. Position steering knuckle on axle, then in
sert the thrust bearing into p lace.

3. Install a new O -ring sea l at bottom of upper 
bushing.

4. Align king pin holes in steering knuckle 
yoke, axle end, and thrust bearing; then partially  
install kingpin through top.

5. With axle center held firm ly, place a jack 
under steering knuckle; then ra ise  until a ll c lea r
ance between knuckle lower yoke, thrust bearing 
and axle center is  taken up. Check clearance b e
tween top of axle center and knuckle upper yoke. 
If clearance exceeds 0.005", p lace a shim  between 
axle center and knuckle upper yoke.

6 . Install king pin, with m illed slot in side of 
pin registering with draw key hole in axle center. 
Install king pin from  top, inserting through steering  
knuckle yoke, sh im , thrust bearing and axle center  
end. P r e ss  pin down until m illed slo t in pin lines  
up with draw key hole.

7. Insert draw key into axle center, r eg ister 
ing with k ingpin , then install lock washer and nut. 
Tighten nut firm ly. If nut bottoms on knuckle b e
fore king pin is  secu re , replace draw key or use  
a draw key with m ore taper.

8 . Install new gaskets, then install upper and 
lower kingpin bearing caps with cap screw s. Tight
en cap screw s to torque listed  in "Specifications."

9. Lubricate king pins thoroughly through lu
brication fittings as directed in LUBRICATION 
(SEC. 0) of this manual. Try action of steering  
knuckle for binding condition.

10. Install steering arm s to knuckles. Install

______ i r r
4 °

LOW ER UPPER

A GM Part No. B GM Part No.
0.44" 2442135 0 " 319401
0.56" 2442136 1/ 8 " 319390
0.69" 2442137 1/4" 319400

Select the proper s ize  draw key to obtain the 
following condition when fully installed:

Large end of key must be recessed  into axle  
center hole no l e s s  than 1/ 8 -inch or no m ore  
than 3 /8 -in ch . With key installed, stake around 
draw key hole as shown in view below:

Figure 4—King Pin Draw Keys (FE970 Axle I

tie -ro d  as d irected in STEERING SYSTEM (SEC. 
9) of this manual. Install brake backing plate a s 
sem bly. Install hubs and bearings and w heels as 
directed in "FRONT HUBS AND BEARINGS" (SEC. 
3D).

11. Check front end alignment and stop screw  
adjustment as previously directed.

STEERING KNUCKLES (F090, 
F I20, AND F I 60 AXLES)

NOTE: Key numbers in following text refer  to 
figure 2 .

The steering knuckles are supported on solid  
king pins which are tapered at center section  to 
fit snugly in tapered holes in axle center outer 
ends. A s te e l s leev e  bushing (2) is  mountedbetween  
the knuckle upper Delrin bushing (1) and the king 
pin to maintain the sam e s iz e  bearing at top and 
bottom. Bushings are split D elrin and are of float
ing type.
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FRONT SUSPENSION 3-10

A—Dimension varies with different size tires. Set stop 
screws to provide Vs" clearance between tires 
and chassis at extreme turn positions. TPM-7608

Figure 5—Typical Steering Knuckle

Bushings are held in place at upper end by the 
king pin nut and spacer (6). Vertical thrust is  taken 
by a ro ller-type thrust bearing (11). Thrust move
ment is  held to a minimum by the use of spacing 
washers (7) between upper knuckle yoke and axle 
center end. Upper end of knuckle pins are sealed  
with dust caps and gaskets, retained in p lace with 
screw s. Lower end of knuckle on F-090 and F-120  
axles (inset, fig . 2 ), are sealed  with an inverted  
expansion plug held in p lace with a lock ring. On 
F-160 axles a retaining ring is  installed on lower 
end of king pin (fig. 2 ) to retain king pin bushing. 
Right and left steering arm s are keyed to knuckles, 
and retained in place with nuts and cotter pins.

STEERING KNUCKLE 
REMOVAL (Fig. 2)

If desired, steering knuckles may be removed  
from  front axle without removing front axle a s 
sem bly from  the vehicle. To rem ove steering  
knuckles from  the axle either with or without r e 
moving the front axle assem bly from  the vehicle, 
proceed as follows:

1. Remove hubs, bearings, and brake mechan
ism . Disconnect tie  rod and drag link from  arm s.

2. Remove cap screw s which attach dust cap 
and gasket to knuckle.

3. On F-090 and F-120 axles (inset, fig . 2), 
rem ove the lower expansion plug lock ring and 
plug. On F-160 axles (fig. 2), a king pin bushing 
retaining ring is  located at lower end of king pin. 
The purpose of this ring is  to keep steering knuckle 
lower bushing in p lace. Do not rem ove ring unless  
ring is  broken or damaged.

4. Remove cotter pin, king pin nut, and stee l

spacer (6). Using suitable brass drift, drive the 
kingpin downward out of axle and knuckle. Remove 
knuckle, thrust bearing (11), and spacing washer 
(7) from  the axle. S leeve bushing (2) can now be 
rem oved.

STEERING KNUCKLE 
INSTALLATION (Fig. 2)

The importance of c lean liness when a ssem 
bling steering knuckle parts cannot be o v e r str e ss 
ed. If king pins and bushings are installed  with 
partic les of dirt or m etal between bearing su r
faces, ex cessiv e  wear w ill resu lt, necessitating  
prem ature replacem ent of parts.

1. Refer to "Inspection and Repair" for in
spection and repair procedures.

2. Position knuckle to axle center; then slide  
thrust bearing assem bly between lower face of axle 
center and steering knuckle lower yoke. Make cer 
tain the retainer is on top of bearing with lip of 
retainer down. Align king pin holes in knuckle yoke 
with king pin hole in axle center.

3. With axle center held rigidly, place a jack 
under knuckle yoke, then ra ise  knuckle sufficiently  
to take up all clearance between lower yoke, thrust 
bearing, and low er face of axle center end.

4. Check clearance between top face of axle 
center end and face of knuckle yoke. Select sh im s  
or spacing washer (7) of correct s iz e  to provide 
thrust clearance listed  in "Specifications" at end 
of this section . These are available in different 
th icknesses.

5. Make certain king pin hole in axle center, 
the king pin, and nut are clean and dry. King pin nut 
should thread on king pin freely  without bind.

6 . Insert king pin through bottom yoke of 
knuckle; then drive pin into p lace with lead ham
m er. P lace king pin s leeve  bushing (2) over king 
pin, then p ress into p lace. Be sure s leev e  bushing 
is  installed  flush with pin. Install s te e l spacer (6) 
on top of bushing.

7. Make sure threads on king pin and nut are  
clean and dry; then install king pin nut. Tighten nut 
to minimum torque specified  in "Specifications"; 
then tighten nut until next slo t on nut lines up with 
cotter pin hole through kingpin. Install new cotter 
pin, full s iz e  of hole.

8 . On F-090 and F-120 axles (inset, fig . 2), 
in sta ll new inverted expansion plug in low er hole. 
Install plug lock ring, seating ring secu rely  in 
groove.

9. On F-160 ax les, if  lower bushing retaining 
ring (9) is  bent or damaged, replace ring.

10. Install new kingpin dust cap gasket (5) at 
top; then insta ll dust cap (3). Tighten screw s firm ly.

11. Connect tie  rod and drag link to steering  
arm s. Install brake m echanism  and hubs. Check 
front end alignment factors and stop screw  setting.
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FRONT SUSPENSION 3-11

12. Lubricate knuckles as directed in LUBRI
CATION (SEC. 0).

STEERING KNUCKLE 
(FE970 AXLE)

REMOVAL
1. Safely support axle, then rem ove hubs and 

bearings as directed under "FRONT HUBS AND 
BEARINGS" (SEC. 3D).

2. Remove tie  rod from  one or both steering  
arm s.

3. Remove two sp ecia l screw s which attach 
king pin dust cap to top of steering  knuckle. R e
move cap and cap gasket.

4. At bottom of king pin, rem ove lock ring and 
expansion plug. If plug cannot be readily removed, 
it w ill come out later when king pin is  driven from  
knuckle.

5. Using a suitable drift, drive out the two 
draw keys by placing drift against sm all end of 
each key.

NOTE: Keys w ere originally installed  from  
opposite sid es of center.

6 . With axle components properly supported, 
drive the kingpin downward using a brass driving 
bar or drift.

7. Remove knuckle, thrust bearing and spacing  
sh im (s).

STEERING KNUCKLE INSTALLATION
1. Make sure that king pin hole in axle center  

is  clean and dry, then position and support knuckle 
on the axle center.

2. Slide the thrust bearing between axle center  
and knuckle lower yoke.

NOTE: Thrust bearing must be positioned with 
retainer lip down.

3. P lace a jack under the knuckle and ra ise  
knuckle so that a ll clearance is  taken up at thrust 
bearing.

4. Check the clearance between knuckle upper 
yoke and axle center. The clearance must not ex
ceed 0.005 inch. Spacing shim s are available in
0.005", 0.010" and 0.015" thickness.

5. After positioning the proper shim , align the 
flats on kingpin to align with draw key holes in axle 
center then drive the kingpin through knuckle bear
ing, sh im s and axle center until draw key holes 
are in alignment.

6 . Draw keys are available in three different 
s iz e s  as shown in figure 4. Select the draw key to 
obtain the following condition when fully installed:

Large end of key must be recessed  into axle 
center hole no le s s  than 1/8  inch or more than 3/8  
inch.

NOTE: The short key is  installed in upper 
hole and the long key in lower hole.

IMPORTANT: DO NOT INSTALL BOTH KEYS 
FROM SAME SIDE OF AXLE CENTER.

7. After selecting  proper key, peen or prick  
punch edge of hole as shown in figure 4.

8 . At bottom of knuckle, install expansion plug 
and plug lock ring.

9. Install kingpin dust cap and gasket to knuc
kle with two sp ecia l retaining screw s.

10. Install steering tie  rod, hubs and brakes 
and all other adjacent components previously r e 
moved.

FRONT AXLE SPEEDOMETER DRIVE 
(SOME VEHICLES)

Some veh icles are equipped with front wheel 
speedom eter drive as shown in figure 6 . The larger  
gear which is  secured to the hub by a light p ress  
fit and with three sm all eaually spaced se tscrew s, 
drives the sm aller driven gear which in turn drives 
the speedom eter cable through an adapter. The 
sm aller  driven gear and eccentric assem bly is  at
tached to the brake backing plate or adapter plate
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FRONT SUSPENSION 3-12

with a hex nut arid lock w asher. The speedom eter 
cable adapter is  then threaded to the eccentric  
portion of the gear assem bly. The eccentric when 
rotated w ill serve to provide required backlash  
clearance of 0.005" to 0.008" between the drive 
and driven gear teeth. Periodically  this clearance 
should be checked and, if necessary, adjusted as  
follows:

GEAR BACKLASH CHECK 
AND ADJUSTMENT

1. Block wheels of vehicle, then ra ise  and 
safely  support axle and wheel.

2. Disconnect the speedom eter cable adapter 
from  the eccentric at threaded connector.

3. With the adapter drive key located within 
the eccentric, rotate key back and forth noting the 
approximate amount of backlash by feel.

IMPORTANT: Make check at each % turn of 
hub. If a noticeable difference in clearance is  de
tected in any one of the four positions, it is  n eces
sary to rem ove the hub and check the position of 
all three se t screw s which attach drive gear to hub. 
If any one screw  is  turned in beyond a snug set, a 
tendency to separate the gear from  hub w ill occur, 
resulting in a "high spot" against the drive gear. 
However, in event a screw  should loosen and work 
outward from  gear, a bind w ill occur each rotation 
of drive gear at this particular location. A ll three 
screw s should be tightened evenly and snug only 
against the hub.

4. If it is  determined that excessive  or insuf
ficient backlash clearance ex ists , loosen hex nut at 
eccentric, then using wrench on flats, turn eccen
tric either direction until specified  backlash clear -  
ahce is  obtained. Tighten hex nut, install adapter 
key and connect the speedom eter cable firm ly.

IMPORTANT: If hub is removed at any tim e, 
the eccentric should be ro tated  to provide max
imum distance from  centerline of hub spindle be- 
for hub is positioned back on spindle. The purpose 
is to avoid possible gear damage when gears a re  
not completely in mesh when hub is installed.

INSPECTION AND REPAIR

Wash steering knuckle parts (except D elrin  
bushing), in cleaning solution, being sure to remove 
all dirt and lubricant. If n ecessary, soak thrust 
bearings in cleaner until all old lubricant is  d is
solved; then slush bearings in cleaning solution  
until all grit is  removed.

C A U T IO N : D e l r in  b u sh in g s  m u s t  not 

be w a sh ed  in  K e y to n e  o r  c h lo r in a te d  s o l 

v e n t .

C A U T IO N : A vo id  tu rn ing  bearings in  races 

w hen bearing assem blies are d i r t y , s in ce  small 

p a rtic le s o f g rit w ill damage bearings. " S p e c if i

c a t io n s "  a t end o f th is  group item ize  th e  various 

f its  and to le rances w h ich  app ly  to  a ll f ro n t  ax le s 

covered by th is  m anua l. It is recom m ended th a t 

ail parts w h ich  do no t meet these sp e c if ica tio n s 

be rep laced w ith  genuine Chevro le t rep lacem en t 

parts.

1. Steering Knuckles. After steering knuckles 
have been cleaned thoroughly, examine knuckles 
for distortion, damage, cracks, or fractures. If 
M agna-Flux inspection equipment is  available, use  
this method to inspect steering knuckles and king
pins for minute cracks, checks, or fractures which 
otherw ise would not be v isib le to the naked eye.

2. Thrust Bearing. Examine thrust bearings 
for ex cessiv e  wear, pitting, or other damage. If 
these conditions are evident or if bearing retainers  
are bent or damaged, bearings should be replaced.

3. Steering Knuckle Bushings. Replace ste e r 
ing knuckle bushings if wear is  indicated, or if r e 
su lts given previously under "Front Wheel Camber" 
in "FRONT END ALIGNMENT" (SEC. 3A), indicates 
replacem ent is  necessary .

a. Bushing Rem oval. Bushings are split Delrin  
floating-type. To rem ove, s lid e  bushings out of 
knuckle bore.

b. Bushing Installation. When installing bush
ings, rem ove nicks and burrs from knuckle bushing 
bore and polish  with medium grit abrasive paper 
or cloth. Apply lubricant specified  in LUBRICA
TION (SEC. 0) of this manual, to a ll parts and in
sta ll the bushings in the knuckle bores.

4. King pin Inspection. Check diam eter of king 
pin. A lso , check for minute cracks or other dam
age. If inspection reveals excessive  wear, replace  
king pin.

5. Axle Center. There are two conditions 
which, if either ex ists , w ill n ecessita te  rep lace
ment of axle center.

a. If king pin holes in axle center ends are 
worn to such an extent that a new or oversize  king 
pin fits  loosely , axle center must be replaced.

b. If axle center has been tw isted or bent 
more than 5 degrees from  original shape, the cen
ter should be replaced. When an extrem e bent 
condition ex ists , minute invisib le fractures may 
occur and cause failure under ordinary operating 
conditions.

Check axle center for tw ist with alignment 
instrum ents, or on a bench as illustrated in Front 
End Alignment Chart (fig. 1). If equipment is  avail
able, u se Magna-Flux method to check axle center 
for minute fractures.
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SPECIFICATIONS

FRONT SUSPENSION 3-13

AX LE SPECIFICATIONS

AXLE MODEL F070 F090 FE900 FE970

KING PIN
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diameter

At Top.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At Bottom.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7 % "

1.2492"-1.2496"
1.2492"-1.2496"

8% "

1.1855"-1.1865" 
1.4330"-1.4340"

9 3/4  "

1.3095"-1.3085" 
1.6070"-1.6060"

8% "

1.6070"-1.6060"

KING PIN BUSHING
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diameter

Outer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inner.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

- 1% "

1.4330"-1.4340"
1.1870"-1.1880"

IW
1.6070"-1.6060" 
1.297"-1.300"

0

0
0

STEER ING  KNUCKLE BUSHING*
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Upper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I.D. When Installed. . . . . . . . . . . . . . . . .

1W  
W  

1.2496"-1.2526"

1.760" 
2.150" 

1.4340"-1.4370"

2.22"

1.610"-1.607"

2.22"

*1.610"-1.607"

STEER ING KNUCKLE TH R U ST .. 0.005" 0.004"-0.012" .005" .005" Max.

SPACING WASHERS A V A ILA B LE .. -
0.114"-0.116" White 
0.121"-0.123" Yellow 
0.128"-0.130" Blue

0.093"-0.125"
0
0
0

SPACING SH IMS A VA ILA BLE ...... 0.005" Use Spacing Washer 0.015"-0.010" ,005"-.010"-.015"

TORQUE SPEC IF ICA T IO N S  
King Pin N ut. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

King Pin Bearing Cap, Cap Screw . 60-70 In. Lbs.

250 Ft. Lbs. Then 
Advance to Next 
Cotter Pin Hole

350-390 Ft. Lbs.

60-70 In. Lbs.

AXLE MODEL FI 20 F160

KING PIN
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diameter

At Top .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
At Bottom.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

9 3/4 "

1.3085"-1.3095" 
1.6060"-1.6070"

10% "

1.3085"-1.3095" 
1.794"-1.793"

KING PIN BUSHING
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diameter

Outer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inn er.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .

2 % "

1.6060"-1.6070"
**1.2970"-1.3000"

2 W

1.7930"-1.7940" 
**1.3000"-1.3030"

STEER ING  KNUCKLE BUSHING*
Length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Upper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Lower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I.D. When Installed . . . . . . . . . . . . . . . . .

2 y 32"
2%2"

1.607"-1.610"

2 %2"
2 9/3 2 "

1.7940"-1.7970"

STEERING KNUCKLE TH R U ST .. 0.015" Max. 0.015" Max.

SPACING WASHERS AVAILABLE 0.093"-0.125" , 0.093"-0.125"-0.156"

SPACING SH IM S A VA ILA B LE ...... 0.010"-0.015" 0.010"-0.015"

TORQUE SPEC IF ICA T IO N S
King Pin Nut.. . . . . . . . . . . . . . . . . . . . . . . . . . . .

King Pin Bearing Cap, Cap Screw .

250 Ft. Lbs. Then 
Advance to Next 
Cotter Pin Hole

250 Ft. Lbs. Then 
Advance to Next 
Cotter Pin Hole

*Delrin Bushing— No Finishing Required 
**Ream after Installation
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FRONT SUSPENSION 3-14

FRONT SPRINGS

DESCRIPTION

Standard front springs on all m odels covered  
in this manual are of m ulti-leaf tw o-stage design. 
The first stage of spring provides soft ride while 
empty. When loaded, weight of vehicle forces first  
stage spring leaves to contact second stage spring 
leaves by this method additional support from  
spring is  gained.

Springs are attached to front axle center with 
U -bolts, and secured to frame ra ils as shown in 
figures 1, 2, and 3. U -bolts may also secure shock  
absorbers, tow eyes, and power steering cylinder 
brackets when used. Spring eyes on all m odels are  
equipped with replaceable bushings.

Front springs which employ rubber mounted 
bushings with solid  eye bolt, require no lubrication  
at bushing.

Optional tapered two and three leaf type 
springs may be used on som e m odels. The tapered  
spring makes u se  of Delrin lin ers, one between 
each leaf, and at top and bottom of spring p ile as 
shown in figures 4 and 5. Bushings are of s te e l-  
backed bronze construction and are replaceable 
using conventional methods. Spring leaves of three- 
leaf tapered spring are secured together with a 
single  center bolt and nut. The two leaf tapered 
spring makes use of raised  nibs to center and r e 
tain leaves in correct alignment.

Front end of spring used on Alum. T ilt Models 
is  fastened to hanger with spring eye pin, and an 
eye bolt and nut is  used on 90 m odels. Rear of 
spring is  shackle mounted to fram e bracket. Two 
types of shackles are used, one is  the unitized  
type, and the other is  com prised of severa l com 
ponents.

Periodic lubrication of spring eye is  required 
at front and rear of spring.

GENERAL SPRING MAINTENANCE

LUBRICATION
Spring leaves (except optional two- and three- 

leaf type) are lubricated at tim e of assem bly, and 
require no further lubrication unless spring is  d is
assem bled. Shagkle and bracket pins, or bolts are  
equipped with lubrication fittings. Refer to 
LUBRICATION (SEC. 0) of this manual.

TIGHTENING
At regular in tervals, spring U -bolts should be

checked and tightened if necessary  to torque listed  
in "Specifications” at end of th is section .

C A U T IO N : U - b o lt s  m u s t  be k e p t t ig h t  

a t  a l l  t im e s  to  h o ld  a x le  in  p la c e  a t  s p r in g s .  

O t h e rw is e  a x le  m a y  s h i f t ,  c a u s in g  m i s 

a lig n m e n t  o r  s p r in g  le a f  f a i lu r e  in  th e  

v i c in i t y  o f th e  s p r in g  c e n t e r  b o lt  c o u ld  

r e s u l t .

The center bolt serv es only to hold the spring 
together while in shipment and during installation  
and as a locating point when assem bling spring to 
axle. After assem bly it is  the function of the U- 
bolts to hold spring and axle in alignment. The 
importance of keeping U -bolts tight cannot be over
em phasized.

Check and tighten if n ecessary  all spring 
shackle or bracket bolts and nuts, and shackle or 
bracket pin bolt clam ps. Rebound clips should be 
tightened just enough to hold spring leaves in align
ment, without restricting free movement of leaves.

REPAIR OPERATIONS

FRONT SPRING REMOVAL 
-  MULTI-LEAF TYPE (F igs. 1 and 2)

A ll Conventional 70-90  
and Steel T ilt 80 Models

NOTE: Optional tapered tw o-leaf spring used  
on som e 9502 m odels may be rem oved in sam e  
manner as m ulti-leaf spring.

1. R aise  veh icle fram e to take weight off 
spring. Make sure vehicle is  supported safely .

2. Support axle on floor jack.
3. Remove spring to aide U-bolt nuts, then 

lower axle.
4. At front of vehicle, rem ove spring eye bolt 

nut and washer; withdraw eye bolt from  bracket 
and spring eye.

NOTE: On som e optional m ulti-leaf springs, 
a specia l flat washer must be rem oved from  bolt 
spacer at each side of spring eye a s  shown in 
figure 2 .

5. On 80 T ilt Cab Models, lower the spring  
out of rear bracket.

6 . If shackle links are used, rem ove shackle  
nuts, shackle links, and pins. Then rem ove spring, 
caster spacer, tow eye (if used) and dowel pins 
(when used) (fig. 6).

NOTE: R efer to figure 6 for correct position  
of caster spacer for a ll veh ic les at tim e of in sta ll
ation.
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FRONT SUSPENSION 3-15

Figure 1 —Front and Rear Mountings (Front Spring) (Typical)
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FRONT SUSPENSION 3-16

Figure 2—Steel Back Eye Bushing Installed

Aluminum T ilt 90 Models

NOTE: Key numbers in text refer to figure 3.

NOTE: Tapered and m ulti-leaf type springs 
may be removed from  vehicle in sam e manner.

1. R aise fram e to sufficient height to rem ove 
load from  front spring. Safely block fram e, then 
rem ove U-bolt nuts and w ashers.

2. Remove U-bolt (1) and upper U-bolt spacer
(4), by telescoping shock absorber and spacer to
gether, while raising the assem bly from  spring. If 
spacer bracket separation from  shock absorber is  
desired  it may be removed by removing retainer  
nut and washer, then forcing shock absorber eye 
with bushing from  U-bolt spacer bracket.

3. At rear of spring, rem ove nuts and w ashers 
from  shackle assem bly (6).

NOTE: Refer to figure 8 . This shackle con sists  
of a unitized bracket and pin assem bly which is  
tied together with a single link as shown in figure
8 . U se of the new assem bly sim plifies repair oper
ations, since fewer parts are used.

4. Drive shackle link assem bly from  rear  
hanger (5) and spring eye as shown in figure 3. DO 
NOT HAMMER ON LINK STUDS.

5. At front of spring, loosen or rem ove eye 
pin (8), clamp bolt (10), nuts and w ashers. With a 
suitable punch or drift tool, drive eye pin from  
hanger (9) and clam ps.

NOTE: A puller tool (J-2619 with adapter J- 
553) is  available for this purpose.

6 . Remove spring from  axle.

INSPECTION

1. Thoroughly clean the spring eye bushings, 
bracket or shackle bushings, and shackle or brac
ket bolt or pins to rem ove all old lubricant. Make 
sure lubrication passages in bolts and pins are 
open.

2. Insert bolts or pins into bushings in spring 
eyes, shackle, and bracket and check for loosen ess. 
If excessive  loosen ess is  evident, bolt, pin, or 
bushing must be replaced.

NOTE: If either lea f of the optional tapered  
tw o-leaf spring is  broken, the com plete spring 
assem bly must be replaced.

3. Inspect spring assem bly for broken leaves. 
N os. 1 and 2 leaves can be replaced (except on 
optional tapered tw o-leaf). If other leaves are  
broken, replace com plete spring assem bly . Re
place broken leaves as directed later in this s e c 
tion. A ll leaves of 3 -lea f tapered spring may be 
replaced.

4. Inspect spring assem bly for loose  or broken 
rebound c lip s. Rebound clips should be tight enough 
to hold spring leaves in alignment, but not tight 
enough to restr ict free  movement of leaves.

5. Check for broken or loose spring center 
bolt. Replace or tighten as n ecessary.

6 . Inspect the inner leaf Delrin lin ers used on 
the optional tapered tw o- and three-lea f spring. If 
not in good usable condition, replace. R efer to 
"Specifications" at end of this section for thick
n ess  of lin ers . Center liner of tw o-leaf spring can 
be replaced as d irected later under "Center Liner 
Replacement."

BUSHING REPLACEMENT

Rubber-Type Eye Bushing
Remove and replace front eye bushing using 

bushing rem over and in sta ller  tool se t (J-21058) 
as shown in figures 9 and 10.
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FRONT SUSPENSION 3-17

1 Spring U-bolt 6 Rear Spring Shackle 12 Spring
2 Bolt Link Assembly 13 C aster Spacer
3 Bumper 7 Lube Fitting 14 Dowel Pin (Except 9502)
4 U-bolt Spacer and 8 Front Hanger Eye Pin 15 Nut

Shock Absorber Mount 9 Front Spring Hanger 16 Axle
5 Rear Spring Hanger 10 Bolt 17 Front Spring Hanger

11 Spring T-6094

Figure—Three-Leaf Tapered Front Spring and Components (Alum. Tilt Series)

Plain-B ronze Bushing
Plain bushings are used in spring eyes and 

in shackles. Use suitable driver to p ress or drive 
worn bushings out and install new bushings. Bush
ings must be burnished or reamed to s iz e s  sp ec i
fied in "Specifications" at end of this section . Test 
fit of bolts or pins in respective bushings before 
installing springs.

SPRING LEAF REPLACEMENT 
(EXCEPT OPTIONAL TWO-LEAF TYPE)

1. Mark down one side of springs to assure  
original position of leaves, then place spring a s

sem bly in a v ise  or arbor p ress  near center bolt.
2. When bolted type are used, rem ove rebound 

clip, nuts, bolts, and spacers.
3. F ile  off peened end of center bolt, then r e 

move nut and bolt.
4. R elease v ise  or arbor p ress  slowly to avoid 

p ossib le  injury. Separate spring leaves and clean  
thoroughly, using a w ire brush if necessary .

5. Replace any broken rebound clips by cutting 
old rivet, and riveting new clip to spring leaf.

6 . Replace broken leaf and stack leaves in 
correct order, applying a thin film  of graphite 
grease to each leaf. Align center bolt holes in
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FRONT SUSPENSION 3-18

Figure 4—Two-Leaf Delrin Liners Installed

spring leaves with long drift, then com press spring 
leaves in v ise  or arbor p ress .

7. Install center bolt and nut and tighten firm 
ly. Peen end of bolt to prevent nut loosening.

8 . Remove spring from  v ise  or arbor p ress . 
Align spring leaves by tapping with hammer. In
sta ll rebound clip, spacers, bolts, and nuts. Tighten 
enough to hold spring leaves in alignment, but not 
enough to restr ict free movement of leaves.

TAPERED SPRING LEAF REPLACEMENT 
(THREE-LEAF TYPE)

NOTE: Key numbers in text refer to figure 5.

To replace any spring leaf (other than bottom  
leaf) it is  necessary to rem ove entire spring a s 
sem bly from  vehicle. Remove spring assem bly as  
directed in the previously described "Spring Re
moval” procedure.

1. Position C-clamp of sufficient strength to 
safely hold spring on spring p ile, adjacent to cen
ter bolt (7). Tighten clamp firm ly.

2. Unfasten spring clips (2) at each end of 
spring and rem ove clips from  spring.

3. F ile  peened end of center bolt (7) and re 
move nut, then drive center bolt from  spring.

4. Slowly re lease  tension of C -clam ps to free  
spring leaves (3, 4, and 8) and perm it them to 
separate.

ASSEMBLY OF TAPERED 
THREE-LEAF SPRING

NOTE: Key numbers in text refer to figure 5.
1. Position  spring leaves together in correct 

sequence with Delrin lin ers (6) inserted  between 
leaves (3, 4, and 8 ).

2. Line up center bolt holes using a suitable 
drift tool. Position C-clamp on spring p ile adjacent 
to center bolt holes and tighten clamp.

3. Remove drift tool, then insert center bolt
(1) and install nut, tighten firm ly and peen end to 
lock nut in p lace. Remove C-clam p.

4. Install spring clips (2) at each end of spring, 
and bend ends to com plete the clip installation.

5. Position the remaining two D elrin liners
(6) on top and bottom leaves over center bolt. Wind 
tape (5) around spring and lin ers at each end to 
hold lin ers in p lace while installing spring.

CENTER LINER REPLACEMENT 
(TWO-LEAF SPRING) (Refer to Fig. 4)

After the spring U -bolts are loosened, the two 
leaves w ill generally separate to perm it replace
ment of center liner on the locating nib of lower 
leaf. However, if n ecessary , a flat tapered pry bar 
can be used to separate the leaves.

CENTER LINER (DELRIN -  TAPERED 
THREE-LEAF SPRING ONLY)
REPLACEMENT (Fig. 5)

NOTE: If desired, liners may be rem ovedwith  
spring s t ill  installed  on vehicle.

1. With axle safely supported, rem ove U -bolts. 
Move U-bolt spacer pad away from  top of spring.

2. R aise fram e to sufficient height of at least
3 inches, which is  n ecessary  to rem ove center bolt 
from  spring. Safely block fram e in this position.

i

-*■-----  A B

1
TO 2 3 4 5
^ ------- ri_______ L. /  \

6 7

Y
9

8 2  >6

1 Eye Bushing (Front)
2 Clip
3 Eye Leaf
NON-SYMETRICAL (Dimensions A and B be

1 Wrapj 
5 Tape 
B Delrir
ing unei

)er Leaf 7 Center Bolt
8 Number Three Leaf 

Liner 9 R ear Eye Bushing
^ual) T-6775

Figure 5—Tapered Leaf Front Spring Assembly tNon Symetrical Type Spring)
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FRONT SUSPENSION 3-19

3. F ile  peened end of center bolt (7) so nut 
can be rem oved. Remove nut, then drive center  
bolt from  spring.

4. Force spring leaves apart by wedging ch isel 
or screw driver between leaves. Liners (6) can then 
be easily  removed.

5. To assem ble the spring to axle, the p rev i
ous precedure may be reversed . Spring center bolt 
should be peened to prevent it from  working loose . 
Lower fram e and rem ove jack.

FRONT SPRING INSTALLATION (Fig. 1)

N O T E : A l l  s p r in g  a t ta c h m e n t s , in c lu d in g  c e n 

t e r  b o lt s , a r e  im p o r ta n t  a t ta c h in g  p a r t s  in  th a t  th e y  

co u ld  a f f e c t  th e  p e r fo rm a n c e  o f v i t a l  co m p o n e n ts  

and  s y s t e m s ,  a n d /o r  c o u ld  r e s u l t  in  m a jo r  r e p a i r  

e x p e n s e . T h e y  m u s t  be re p la c e d  w ith  p a r t s  o f th e  

s a m e  p a r t  n u m b e r s  o r  w ith  e q u iv a le n t  p a r t s  i f  r e 

p la c e m e n t  b e co m e s  n e c e s s a r y .  Do no t u s e  r e p la c e 

m en t p a r t s  o f le s s e r  q u a l i t y  o r  s u b s t itu te  d e s ig n . 

T o rq u e  v a lu e s  m u s t  be u sed  a s  s p e c i f ie d  d u r in g  r e 

a s s e m b ly  to  a s s u r e  p r o p e r  re te n t io n  o f th e s e  p a r t s .

A ll Conventional. Cab and Steel T ilt 70 Models

1. On Steel T ilt 70 Models, place rear end 
of spring in rear hanger, then install rebound pin, 
pin retainer, and pin retainer bolt.

2. On conventional cab m odels, ra ise  rear end 
of spring to fram e bracket and install shackle links 
and shackle pins to fram e bracket and spring eye. 
Install shackle pin nuts.

NOTE: On som e veh ic les, at front with optional 
m ulti-leaf springs, position a flat washer over bolt 
spacer at each sid e  of spring eye as shown in fig 
ure 2 .

3. R aise front end of spring into fram e for
ward hanger brackets.

4. Install eye bolt, eye bolt washer, and nut.

NOTE: Install caster spacer as shown in fig 
ure 6 .

5. With dowel pins (when used), tow eye (when 
used), and caster spacer (when used) on axle pad, 
ra ise  axle to spring, making sure spring center  
bolt or dowel pin engages hole in axle pad.

NOTE: When optional tw o-leaf spring is  used, 
make sure a D elrin  lin er is  properly located at 
both top and bottom of spring.

6 . Install the shock absorber bracket, U-bolt 
spacer, U -bolts, and nuts.

U-BOLT / U BOLTSV SHOCK ABSORBER 
SP A C ER ^ ---------BRACKET

I O .
SPRING ASSY

J CASTER SPACER
(See Below)

y v 'U-BOLT NUTS
TOWING EYE

'AXLE
Position T h ick  End o f Caster Spacer “ F o rw a rd '' on all 
Models, Except T i l t  Cab Model 70. (See N ote  Below ). 
"R e a rw a rd " on all T i l t  Cab Models 70.

Note: F la t Caster Spacers are used on C onventiona l 
Models 70 and 80, S tandard and O p tio na l, having 
7000 Lb. Springs and 7000 Lb. A xle .

T-2978

Figure 6—Front Spring Caster Shims

7. Tighten front eye bolt nut, shackle pin nuts 
and U-bolt nuts to torque listed  in "Specifications"  
at end of this section .

8 . Lubricate as instructed in LUBRICATION 
(SEC. 0) of this manual.

TAPERED THREE-LEAF SPRING 
INSTALLATION (ALUMINUM TILT 
90 MODELS)

NOTE: Key numbers in text refer to figure 3.

1. Position spring on axle center with caster  
spacer (13) correctly  installed between axle (16) 
and spring (12). THICK EDGE OF SPACER FACES 
TOWARD FRONT OF THE VEHICLE.

NOTE: Dowel pin is  integral with caster spacer  
on Aluminum Tilt M odels.

Figure 7—Removing Spring Pin or Bolt with 
Slide Hammer and Adapter
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FRONT SUSPENSION 3-20

Figure JO—Installing Rubber Type Eye Bushing

Figure 8—Unitized Shackle and Pin Assembly

2. Lower veh icle fram e until spring eye (11) 
at front end of spring (12 ) aligns with hole in spring 
hanger (9).

3. Install spring eye pin (8) in hanger and 
spring eye opening, with lubrication fitting (7) fac
ing to the outside. If clamp bolts (10) w ere previ
ously removed, install bolts, nuts, and w ashers. 
Torque bolt nuts to 35-45 foot-pounds.

4. At rear of spring, insert spring shackle 
link assem bly (6) in spring eye, and in hanger (5). 
Install assem bly with lube fittings (7) facing toward 
outside. D rive link assem bly in until flush with 
hanger and spring eye.

5. At inner side of spring and hanger, install 
shackle link over link assem bly studs. Install nuts 
and torque to 110-130 foot-pounds. Install lube fit
tings in shackle link assem bly if previously r e 
moved.

Figure 9—Removing Rubber Type Eye Bushing

6 . Position U-bolt spacer block (4) on top of 
spring (12) and Delrin lin ers on tapered springs, 
with shock absorber bracket facing outside rear. 
Install U -bolts (1) over spacer and spring.

7. Install U-bolt w ashers and nuts (15). Tighten 
nuts alternately until a torque of 190 to 210 foot
pounds is  obtained.

8 . Install shock absorber eye and bushing to 
mounting on spacer bracket if previously removed. 
Torque nut to 70-80 foot-pounds. Lubricate spring 
at front and rear shackle fittings.

SHOCK ABSORBERS

Shock absorbers are non-adjustable and non
rep ayab le . Maintenance requirem ents involve re
placem ent of the rubber mounting grom m ets, and 
tightening all shock absorber pin nuts at regular 
in tervals. If a shock absorber becom es inoperative, 
the com plete unit must be replaced.

C A U T IO N : W hen  r e p la c in g  s h o c k  a b 

s o r b e r s ,  c h e c k  th e  m o d e l n u m b e r  s tam p ed  

on th e  u n it  to  m a k e  s u r e  i t  i s  th e  s a m e  

m o d e l a s  th e  one re m o v e d . R e f e r  to  " S p e c i

f i c a t io n s "  f o r  s h o c k  a b s o r b e r  n u t to rq u e .

IMPORTANT: U -bolts must be retightened to 
torque listed  in "Specifications" after 500 m iles  
when new, or after spring repair or replacem ent.
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FRONT SUSPENSION 3-21

TORQUE SPECIFICATIONS

FT. LBS.
FRONT SPRING U-BOLT (NUTS)
(TM. JM, HM 80, HV. JV 7 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90-110
(MH-MI 90) (ALL 90 ALUM. T ILT ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190-210

FRONT SPRING EYEBOLT (NUT)
(HM, JM, JV, HV 70-80). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150-200
(TM -80). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300-400
(CONV. CAB 9 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150-200

FRONT BRACKET TO FRAME BOLT NUT
(TM -80). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-50
ALL OTHER MODELS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-60

REAR BRACKET TO FRAME BOLT NUT
(TM -80). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-50
ALL OTHER MODELS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-60

SPRING SHACKLE LINK TO REAR BRACKET A N D  SPRING PIN NUTS
(HM, JM, 80), HV, JV 7 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110-130
CONV. CAB 90 (ALL 90 ALUM. T IL T ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110-130

FRONT SPRING FRONT BRACKET AND STEERING 
GEAR BRACKET TO FRAME BOLT NUT
(HM. JM 80, HV, JV 7 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-60
(CONV. CAB 9 0 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-60

FRONT SPRING REAR BRACKET TO LOWER SILL BOLT NUT
(ALL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-60
SHOCK ABSORBER NUTS (A LL ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70-80
EYE PIN CLAMP BOLT (NUT) 90 TILT MODELS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35-45

FRONT SPRING SPECIFICATIONS

(TILT 70-80 AND ALL CONV. CAB MODELS) 
(ALUM. TILT 90 MODELS) TAPERED LEAF . . 
(ALUM. TILT 90 MODELS) M ULTI-LEAF.. . .

SPRING SHACKLE BOLTS  
(CONVENTIONAL CAB M O D ELS).. . . . . . . . .

DELRIN IN TER LEA F LIN ER (TH ICK N ESS ) TAPERED  LEA F SPR IN G S .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.043"

LGT. O.D. I.D .

3.225" 3.250" 1.688" 1.693" 0.940" 0.947"
1.653" 1.425"

2.97" 1.680" 1.449"

5.12" 0.936" 0.937"
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FRONT SUSPENSION 3-22

GOOD FRONT SPRING AND SHOCK ABSORBER MAINTENANCE PAYS 
DIVIDENDS IN DRIVER SATISFACTION AND LESS CHASSIS REPAIR.
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FRONT SUSPENSION 3-23

FRONT HUBS AND BEARINGS

DESCRIPTION

Front hubs are mounted to steering knuckle 
spindles on opposed tapered roller bearings as 
illustrated in figures 1, 2, and 3. Mounting parts, 
mainly bearings, soindle nuts and sea ls  shown are 
of prim ary importance. Brake drum mounting 
bolts, studs and nuts, differ in type and method of 
installation on various se r ie s  veh icles.

BEARING MAINTENANCE

A ll wheel bearings are adjustable for wear. 
Satisfactory operation and long life  of bearings, 
depend upon proper adjustment and correct lubri
cation. If bearings are adjusted too tight, they w ill 
overheat and wear rapidly. Loose adjustment w ill 
cause pounding and w ill also contribute to steering  
difficulties, uneven tire  wear, and inefficient brakes 
Bearing adjustment should be checked at regular 
inspection periods.

Hubs and bearings should be cleaned, inspect
ed, and lubricated whenever hubs are removed, or 
at intervals indicated in LUBRICATION (SEC. 0) 
of this manual.

New hub o il sea ls  should be installed when 
servicing bearings if there is  the slightest indica
tion of leakage, wear, or damage. An im perfect 
sea l may perm it bearing lubricant to reach brake 
lin ings, resulting in faulty brake operation and 
necessitating prem ature replacem ent of linings.

Servicing of oil lubricated bearings are cover
ed later under "Oil Lubricated Front Wheel B ear
in g s.”

BEARING ADJUSTMENT

Before checking wheel bearing adjustment, 
make sure brakes are fully released . Jack up the 
front axle until t ir e s  c lear floor.

Check bearing play by grasping tire  at top and 
pulling back and forth or by using a pry bar under 
t ire . If bearings are properly adjusted, movement 
of brake drum in relation to backing plate w ill be 
barely noticeable and wheel w ill turn freely . If 
movement is  excessive , adjust as indicated.

FRONT WHEEL BEARINGS 
(OIL LUBRICATED)

New hub oil sea ls  should be installed  when 
there is  the sligh test indication of leakage, wear,

or damage. An im perfect sea l may perm it bearing 
lubricant to reach brake linings, resulting in faulty 
brake operation and necessitating prem ature re 
placem ent of lin ings. An oil lubricated type sea l 
is  optional and required extrem e care in installing  
a s follows:

Referring to figure 4, when installing sea l ring
(2), apply light coat of gasket cement or sea ler  to 
inner side of ring and to spindle (1) surface.

NOTICE: Extrem e care should be exercised  
when driving wear ring on spindle. An im provised  
tool of correct diam eter to p ress  evenly and direct
ly on shoulder should be used. D rive ring on spin
dle while tapping tool alternately from  side to side, 
or straight on if tool being used has a long shank 
which extends past end of spindle so that ring can 
be driven on without binding.

When ring is  com pletely installed, edge of 
ring should be flush with edge of chamfer on spin
dle surface. Wipe any excess sea ler  from ring and 
spindle. Oil sea l (3) when installed  in hub (5) should 
be driven in until flange of sea l r e s ts  against 
bearing (4) shoulder with lip of sea l facing toward 
inside of hub.

NOTE: Hub cap (10) may be removed in sam e  
manner as conventional type hub caps; however, 
caution should be exercised  to correctly  install 
gasket (1 1 ) sin ce o il leakage could occur at this 
point. B olts (9) should be torqued evenly to 20-25 
foot-pounds. Oil leve l should be at o il level line 
(fig. 5) or %-inch above o il level line with vehicle  
in a lev e l position .. Remove 3 /8 -in ch  pipe plug to 
f ill  and wait sufficient tim e for lubricant to seek  
its  level.

HUB CAP DISASSEMBLY
NOTE: Key numbers in text refer to figure 6 .

1. Remove the s ix  screw s which retain window 
ring (5) to cap assem bly (7).

2. Pry ring and window assem bly (4) from  cap.

3. Remove gasket (2) from  cap and scrape or 
clean any remaining gasket from  cap r e c e ss .

4. Window plug (3) is  a flexible rubber m ater
ia l. Plug is  p ress fit and may be pried from  win
dow, if desired .

ASSEMBLY
To assem ble unit, reverse  the above proced

ure using a new gasket (2).
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FRONT SUSPENSION 3-24

FRONT WHEEL BEARING 
ADJUSTMENT

1. With wheel raised and axle safely support
ed, remove hubcap, or hub closure plate and gasket.

2. Remove cotter pin securing adjusting nut 
to spindle.

3. Back off the adjusting nut slightly, then us
ing a torque wrench, retighten adjusting nut to 50 
foot-pounds torque, at the sam e tim e turn w heel in 
both directions until there is  a slight bind, to be 
sure all bearing surfaces are in contact.

4 . Back off adjusting nut 1 /6  to 1 /4  turn, or to 
the nearest cotter pin hole in spindle, or sufficient
ly to allow the wheel to rotate freely  within lim its

F070 AXLE FI 20 AXLE

6 19 20

V n .  ©

FI 60 AXLE F090 AXLE

1 Bearing Adjusting Nut
2 Adjusting Nut Washer
3 Hub Closure Plate
4 Cap Screw
5 Gasket
6 Wheel and Drum Assem bly
7 Clamp
8 Wheel Nut

9 Wheel Stud
10 Brake Drum
11 Outer Bearing Cup
12 Outer Bearing Cone and

R ollers
13 Hub
14 Inner Bearing Cup
15 Inner Bearing Cone and R ollers

16 Oil Shield
17 Inner Oil Seal
18 Steering Knuckle
19 Lock Nut
20 Brake Drum
21 Hub to Brake Drum Bolt
22 Hub Cap

T-6696

Figure J— Front Hubs and Bearings (with Cast Type Wheels) (Typical)
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FRONT SUSPENSION 3-25

of 0.001" to 0.007" end play.
5. Install new cotter pin. Make sure that wheel 

or hub turns freely .
6 . Install hub cap or hub closure plate with 

new gasket, and tighten cap screw s firm ly.
7. Lower wheel to floor and rem ove jack.

FRONT WHEEL BEARING 
ADJUSTMENT (AXLE FE-900)

NOTE: Key numbers in text refer to figure 7.
1. Remove cap screw s (6) and lock w ashers  

(7) which attach hub cap (1) to hub; then rem ove

hub cap and gasket (9).
2. Straighten nut lock (3), then rem ove lock  

nut (2), nut lock (3), and lock ring (4) from  ste e r 
ing knuckle spindle.

3. Tighten wheel bearing adjusting nut (5) to 
50 foot-pounds torque, while the hub is  being ro
tated in both directions to correctly position the 
bearings.

4. Back off the adjusting nut 1 /4  to 1 /3  turn, 
making sure the wheel turns freely  and is  within 
lim its of 0.001" to 0.007" end play.

5. Position  lock ring (4) on steering knuckle 
spindle with adjusting nut dowel engaging nearest 
hole in lock ring.

W  Ul
8 9 10 11

igU i

F070 AXLE F090 AXLE

7 10 20 9

FI20 AXLE

■ '  asiisSS

F160 AXLE

1 Kub Cap
2 Bearing Adjusting Nut
3 Adjusting Nut Washer
4 Cap Screw
5 Gasket
6 Wheel Nut
7 Wheel

8 Wheel Stud
9 Nut

10 Brake Drum
11 Hub to Brake Drum Bolt
12 Hub and Drum A ssem bly
13 Outer Bearing Cup
14 Outer Bearing Cone and R ollers

15 Inner Bearing Cup
16 Inner Bearing Cone and R ollers
17 Oil Shield
18 Inner Oil Seal
19 Steering Knuckle
20 Wheel Stud

T-6695

Figure 2—Front Hobs and Bearings (with Disc Type WheelsI (TypicalI
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FRONT SUSPENSION 3-26

11 12 
10 \

1 Lock Nut 13 Brake Drum
2 Hub Cap 14 Dust Shield
3 Adjusting Nut Lock 15 Inner Wheel Bearing
4 Adjusting Nut Cup
5 Cap Screw 16 Inner Wheel Bearing
6 Outer Wheel Bearing Cone

Cone 17 Oil Seal
7 Outer Wheel Bearing 18 King Pin Cap Screw

Cup 19 King Pin Cap
8 Wheel Hub 20 Upper Steering Arm
9 Clamp Opening

10 Wheel Nut 21 Upper Draw Key
11 Wheel Rim 22 Steering Knuckle
12 Wheel Stud 23 Steering Knuckle Stop

Figure 3—Front Hub and Bearing Assembly (FE970 Axle)

NOTE: Either side of lock ring may be placed  
toward adjusting nut. When installing lock ring, 
place first one side then the other toward adjust
ing nut, to determine which position w ill perm it 
dowel engagement with least change in position of 
adjusting nut (5).

6 . Install nut lock (3) and lock nut (2) on steer 
ing knuckle spindle. Tighten lock nut to 200 to 300 
foot-pounds torque. Bend tang of nut lock (3) over 
lock nut (1).

7. Attach hub cap (1) and new gasket (9) with 
cap screw s and lock w ashers. Tighten screw s firm ly

FRONT WHEEL BEARING 
ADJUSTMENT (AXLE FE-970)

NOTE: Key numbers in text refer to figure 8 .
1. Remove cap screw s (8) and lock w ashers

(7) which attach hub cap (1) to hub; then remove 
hub cap and gasket (6).

2. R aise tangs of nut lock (3), rem ove lock  
nut (2 ) and nut lock from  steering knuckle spindle.

3. Tighten wheel bearing adjusting nut (4) to 
50 foot-pounds torque while the hub is  being ro
tated in both directions, to correctly position the 
bearings.

4. Back off the adjusting nut 1 /4  to 1 /3  turn.

Check to make sure the wheel turns freely  and 
within lim its of 0.001" to 0.007" end play.

5. Install nut lock (3) and locknut(2)on  ste e r 
ing knuckle spindle. Tighten lock nut to 135 to 150 
foot-pounds torque.

6 . Bend nut lock over one flat of adjusting nut 
and at opposite side of washer bend flat over lock  
nut.

7. Attach hub cap (1) and new gasket (6) to 
hub with cap screw s and lock w ashers. Tighten 
screw s firm ly.

NOTE: When these bearings are used, refer  
to LUBRICATION (SEC. 0) of this manual, for cor
rect lubricant checking procedure.

FRONT HUB AND BEARING 
REPLACEMENT

REMOVAL (F igs. 1, 2, and 3)
1. Jack up front wheel and rem ove tire  and 

rim  assem bly if cast wheels are used. Remove 
t ire  and wheel assem bly if ventilated disc w heels 
are used.

2. Remove hub cap or hub closure plate and 
gasket.

3. Remove cotter pin or lock nut with lock, 
bearing adjusting nut, and adjusting nut washer.

NOTE: On veh ic les equipped with front wheel 
speedom eter, back off eccentric to provide max
imum clearance between gears as outlined under 
"Front Axle Speedometer Drive" in "FRONT AXLE" 
(SEC. 3B) of this manual.

4. Pull hub and drum assem bly straight off 
steering  knuckle spindle, using care to prevent 
outer bearing cone and ro ller  assem bly from  drop
ping on floor. Remove outer bearing cone and ro ll
er assem bly from  hub.

5. Pull inner oil sea l out of hub; then rem ove 
inner bearing cone and roller assem bly from  hub. 
D iscard oil sea l.

6 . Clean, inspect, and repair parts as n eces
sary  as directed later in this section tinder "Clean
ing, Inspection, and R epair.”

INSTALLATION (F igs. 1, 2, and 3)
1. After completing "Cleaning, Inspection, and 

Repair." operations described later in this section, 
lubricate bearings, spindle, and inside of hub as  
described in LUBRICATION (SEC. 0) of this manual.

2. On veh icles using felt-type o il sea l, soak  
sea l in clean o il before installing. On all other 
type o il sea ls , coat lip of sea l with wheel bearing 
grease  or equivalent before installing.

3. P lace inner bearing cone and ro ller  a ssem 
bly in hub.
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FRONT SUSPENSION 3-27

Figure 4—Oil Lubricated Type Wheel Bearing Oil Seal and Components

4. Coat oil sea l bore in hub with a thin layer 
of non-hardening sealing compound, then p ress  
new o il sea l in hub, until sea l case  sea ts against 
shoulder in hub or against inner bearing cup. On 
hubs having spring loaded lip-type sea ls , seal 
must be installed  with lip pointed inward.

5. Wipe excess sealing compound out of hub. 
Be careful to keep compound off lip of o il sea l.

6 . Make sure o il deflector or shield  is  in 
place on axle spindle; then carefully install hub 
assem bly on spindle, being careful not to damage 
inner oil sea l.

7. P lace outer bearing cone and ro ller  a ssem 
bly on spindle, p ressin g  firm ly into hub with fingers. 
Install adjusting nut washer and adjusting nut.

8 . Install t ire  and rim  or tire  and wheel a s 
sem b lies.

9. Adjust bearings and com plete the in sta ll
ation as previously described under "Front B ear
ing Adjustment" previously in this section.

10. Readjust front wheel drive speedom eter 
gear backlash as outlined under "Front Axle Speed
om eter Drive" in "FRONT AXLE" (SEC. 3B) of 
this manual. Figure 5—Oil Level (Oil Lubricated Type Bearings)
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FRONT SUSPENSION 3-28

CE
1 Plug
2 Gasket
3 Window Plug
4 Window

5 Window Ring
6 Screw
7 Cap A ssem bly

T -6 1 0 7

Figure 6—Oil Lubricated Type Hub Cap Components

CLEANING, INSPECTION, AND 
REPAIR

CLEANING
1. Im m erse bearing assem b lies in suitable 

cleaning solvent. Clean bearings with a stiff brush 
if necessary  to rem ove old lubricant. Blow bear
ings dry with com pressed air, directing air stream  
across bearings. Do not spin bearings while blow
ing them dry.

2. Thoroughly clean all lubricant out of inside 
of hub and wipe dry. Make sure all partic les of old 
gasket are removed from  outer end of hub, and 
that all sealing compound is  cleaned out of o il sea l 
bore in hub.

3. Clean lubricant off steering knuckle spindle,

7
i Hub Cap

2 ^ g 8 2 Lock Nut

3 Nut Lock

4 Adjusting Nut
Lock Ring

kmwM 5 Wheel Bearing
Adjusting Nut

WLL-t! 6 Cap Screw s

7 Lock W asher

' INKb 8 W heel Bearing
p p .'!..

9 Gasket
r 9 T -3 4 7 2

Figure 7—Front Wheel Bearing Adjustment
Components IFE900 Axle)

Figure 8—Front Wheel Bearing Adjustment 
Components (FE970 Axle)

wash bearing adjusting nut and washer in cleaning 
solvent and wipe dry.

INSPECTION
1. Inspect bearings for ex cessiv e  wear, chip

ped edges, or other damage. Slowly roll ro llers  
around cone to detect any flat or rough spots. If 
either the cone and ro ller assem bly or the cup of 
the ro ller  bearings are damaged, the complete 
bearing assem bly must be replaced.

2. Examine bearing cups which are s t i l l  in
stalled in hub. If cups are pitted or cracked, they 
m ust be replaced as directed later under’’Repair."

3. Examine brake drums for scoring or other 
damage. Non-demountable brake drums can be re 
finished while mounted on hubs (refer to "Brake 
Drums" in BRAKES (SEC. 5) of this manual). If 
n ecessary  to replace demountable brake drum, 
refer to "Repair” later in this section.

4. Examine wheel bolts or studs and rim  
clamp studs for damaged threads and replace, if 
n ecessary , as directed  later under "Repair."

5. D iscard old oil sea ls  and obtain new oil 
sea ls  to be used at assem bly.

REPAIR

Bearing Cup Replacement
1. Bearing cups are removed by using a mild 

stee l rod through opposite end of hub and driving
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FRONT SUSPENSION 3-29

against inner edge of bearing cup. Alternately  
drive on opposite sid es of cup to avoid cocking 
cup and damaging inside of hub.

2. To install new cups, position cup in hub 
and drive into place, using a mild stee l rod against 
outer edge of cup. Alternately drive against oppo
site  sides to assure driving cup in squarely. Cups 
must seat against shoulder in hub.

Brake Drum Replacement
1. Remove bolts and lock nuts, or studs and 

nuts, attaching brake drum to hub.
2. Remove brake drum and oil sh ield  or de

flector (if used) from  hub.
3. Apply Perm atex between oil shield  or de

flector (if used) and brake drum.
4. Position brake drum and oil shield  or de

flector on hub, aligning a ll drain holes.
5. Install bolts and lock nuts or studs and nuts 

attaching brake drum to hub. Tighten securely .

Wheel Bolt Replacement
IMPORTANT: If any wheel experiences a

single  stud failure, caused by a loose-running  
w heel, all studs should be replaced. A lo o se-  
running wheel may cause only one stud to break, 
but m ore studs could be fatigued to point of failure, 
but not easily  noticeable. Replacing only one broken 
stud and remounting the wheel could then promote 
further and possib ly seriou s failure. If stud holes 
have becom e elongated or distorted, replace the 
wheel.

Wheel bolts are serrated  and p ressed  into hub 
flange. To replace bolts, p ress  bolts out of hub 
flange. P r e ss  new bolts into place, making sure 
they are a tight fit. If a ll bolts are rem oved, be 
sure oil shield  or deflector (when used) is  in place  
under bolt heads before installing new bolts.

Rim Clamp Stud Replacement
Rim clamp studs can be removed and replaced  

by using a conventional stud rem over and replacer  
tool. When installing new studs, make sure studs 
are firm ly bottomed in tapped holes and that 
threads are not damaged during installation.
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FRONT SUSPENSION 3-30

Replacement of parts which show appreciable 

wear is  more econom ical than a prem ature over

haul resulting from  continued use of worn parts.
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REAR SUSPENSION 4-1

SECTION 4

REAR SUSPENSION
This group i s  divided into sections shown in the index below:

Page No.
Rear Axle and C o n tr o ls .................................................................... 4-1
Rear Springs and S u s p e n s io n ........................................................  4-25
Rear Hubs and B e a r in g s .................................................................... 4-63
P ropeller S h a f t s ..................................................................................  4-67

REAR AXLE AND CONTROLS

DESCRIPTION

Rear a x les used on all veh icles covered by 
this publication are full floating type, using Hotch
k iss , radius rod, or leaf spring drive.

Single axles are usually Hotchkiss and leaf 
spring drive, while tandem units are radius rod 
drive.

Tandem suspensions are Hendrickson equaliz
ing beam type, Reyco, Chevrolet A ir Suspension, or 
Page and Page, with both axles driving, however, 
Page and Page suspension is  usually used when 
only one axle is  driving in a tandem suspension.

Rear axles are Hypoid or spiral bevel pinion 
and bevel gear type. Pinion is  straddle mounted

between ro ller  bearing and two adjustable tapered 
roller bearings. D ifferential is  supported by ad
justable tapered ro ller  bearings mounted in dif
ferential carrier.

Housing is  either banjo or bowl type, with 
spring seats and brackets, also brake mounting 
brackets welded to housing. This type construc
tion provides exact alignment and location of axle 
assem bly at time of assem bly and installation.

Axle shafts are full-floating type. Inner end 
of shaft is  splined and engages sim ilar splines in 
differential side gear. Outer end of shaft is  
flanged and is  attached to wheel hub by studs, 
tapered dowels, and nuts.

REAR AXLE CONTROLS

Paragraphs following are intended to provide 
information relative to several system s used to 
shift 2 - speed and 3 -speed axles. Information is  
also  included on in ter-axle differential lock con
tro ls  used on the forward unit of som e tandem  
axle units.

TWO-SPEED ELECTRIC SHIFT

The electr ic  shift control system  con sists of 
a control switch, speedom eter adapter, shift units, 
and interconnecting wiring harness.

CONTROL SWITCH
The control switch, mounted on transm ission  

shift lever con sists of a shift button which is  p osi
tioned by the driver to operate a shift unit at axle. 
The driver se lec ts  the axle ratio by moving con
trol button to se lect LOW and HIGH axle range 
(fig. 1). Movement of control button com pletes 
circuit to one field  of shift unit motor when in 
HIGH and to opposite field  when in LOW.

SHIFT UNIT
The shift unit and automatic switch assem bly  

is  mounted on the differential carrier (fig. 2 ). 
This unit, controlled by the control switch, shifts 
the axle into LOW or HIGH range.

When the control switch button is  in HIGH 
range, wiring carries current to one field  of the 
unit motor. The armature and drive screw  turn in 
a clockwise direction and move the nut down 
(fig. 3).

When the nut has traveled a sufficient d is
tance to wind the torsion spring, a contact bumper 
on the nut breaks an electrica l connection on the 
automatic switch so that motor is  no longer 
energized and the armature stops rotating. To 
make surje that the nut cannot travel back on the 
screw  due to vibration, a ball screw  detent spring 
holds the nut at the end of its  travel on the screw.

The nut m oves the spring winding lever down 
pivoting on winding and actuating lever shaft 
winds the torsion spring for high. Thus an in
creased load is  put on the spring, and in this
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REAR SUSPENSION 4-2

Figure 1—Two-Speed Axle Electric Shift Controls

position the axle is  ready to snap into high speed  
ratio as soon as the load on the axle gears is  
relieved.

The torsion spring i s  assem bled in the unit so  
that it is  under approximately 50 to 90 pounds 
p ressu re , depending upon the s ize  of the axle. 
When the spring winding lever is  moved so that 
the spring is  wound, the pressure of the spring is  
raised  to approximately 90 to 140 pounds, de
pending upon size  of axle.

The additional pressure is  used to shift the 
axle. When the shift is  completed, the ends of the 
spring come together leaving the original tension

Figure 2—Two-Speed Electric Shift Unit Installed 
IEaton Axle Shown)

Figure 3—Position of Drive Screw in High and Low Range

on the spring. Thus pre-load tension holds the axle 
in either selected  gear.

When the shift button is  in LOW range, the 
motor is  energized so that the motor armature 
and drive screw  rotate to drive nut in opposite 
direction for shift into LOW range, in the sam e 
manner as previously described for HIGH range 
operation.

SPEEDOMETER ADAPTER
The speedom eter adapter is  mounted to back 

of speedom eter and i s  e lectr ica lly  connected to 
control switch. When the control switch button is  
placed in LOW range, an electro-m agnet sh ifts the 
adapter mechanism to compensate for the dif
ference in gear reduction between HIGH and LOW 
range in the axle. When shift button is  in HIGH 
range, current is  released  from the e lectro
magnet, and a spring holds the adapter mechanism  
in HIGH range position.

Speedometer adapters used on these veh ic les  
are 12 volt type. Voltage of the unit i s  stamped on 
the housing below the wire term inal. Care should 
be used to se lec t unit of sam e voltage as vehicle.

WIRING SYSTEM
Reference should be made to optional equip

ment wiring diagram s in applicable "Wiring 
Diagram ” booklet. The ignition switch must be on 
before e lectr ic  shift m echanism  will operate.

A separate circuit breaker in the circuit pro
tects the shift circuit in the event of a short. 
Refer to "Wiring Diagram ” booklet for circuit 
breaker connections.

INTER-AXLE DIFFERENTIAL 
CONTROLS

A differential lock is  installed  as a part of 
forward axle to lock the in ter-axle  differential in 
the event a wheel or w heels on one of the driving  
ax les  are slipping. Lock is  shifted by a power 
shift system , controlled by a control lever  on 
instrument panel in cab (fig. 4).
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REAR SUSPENSION 4-3

CAUTION: USE DIFFERENTIAL LOCK ONLY 
WHEN NECESSARY AND NOT FOR GENERAL 
DRIVING.

Air operated differential lock u tilizes air 
p ressu re  from the air brake system  for its  
operation. Units used in air-operated power shift 
system  are: Control Lever, located on instrument 
panel in cab; Shift Control Valve, mounted on 
engine side of dash; Check Valve, installed in air 
line at control valve air inlet; Differential Lock 
Shift Cylinder or Chamber, mounted on forward 
rear axle, and interconnecting air lin es and 
fittings.

OPERATION

When the control valve lever (fig. 4) is  moved 
to “ LOCK” position (or “ P ush-P ull” knob is  
pulled outward) the exhaust port in control valve 
is  closed  and air inlet valve is  opened. Air p res
sure is  then admitted through air lin es to unit on 
forward rear axle.

Moving the control valve lever (fig. 4) to 
“ UNLOCKED” position (or “ P ush-P ull” knob is  
pushed inward) c lo se s  air inlet valve and opens 
shift unit to p ass back through air lin es and 
exhaust to atmosphere through the control valve 
on dash. Shift return com pression spring returns 
sliding clutch gear to “ UNLOCKED' position.

Check valve in air supply line located behind 
control valve, prevents lo s s  of air pressure in air 
shift axle control system  if air supply pressure  
should drop while control valve is  in “ LOCK”  
position-.

AIR SHIFT

Control of axle shifting units is  accom plished  
by means of a two or three position control switch 
mounted on the transm ission  shift lever and is  
manually operated by the driver. The three-speed  
control switch, shown in figure 5, controls air to 
shift units mounted on each axle. The three-speed  
axle shift operating units are schem atically dia
gramed in figure 6 .

NOTE: The tw o-speed axle air shift con
tro ls  are basically  the sam e as for the th ree- 
speed air shift except a two position (push-pull 
type) shift control is  used and no lock-out control 
valve i s  used on the tw o-speed axle shift unit.

OPERATING IN HIGH RANGE
When control switch is  moved to “ HI” p osi

tion (fig. 5) air is  perm itted to pass from supply 
source to air shift units on each of the rear axles 
and axles are ready to shift into high range. When 
torque on axle gears is  relieved by releasing  the

I N T E R  A X L E
D I F F E R E N T I A L  

LOCK _  U N L OC K

TPM-3224

Figure 4— Inter-Axle Differential Lock 
Control Lever and Plate

accelerator or declutching, 
range is  completed.

the shift into high

OPERATING IN INTERMEDIATE RANGE

When the three-speed control switch i s  moved 
to “INT” position (fig. 5), air to shift unit on 
rearward axle is  exhausted while air in forward 
axle shift unit is  retained. Therefore, when torque 
on axle gears is  relieved by releasing the a cce l
erator or declutching the rearward axle is  shifted  
into low range and forward axle rem ains in 
high range.

In interm ediate range the rearward axle is  
operating as a double reduction unit and the for
ward axle as a single reduction unit. The in ter
axle differential sp lits  the torque between the

Figure 5—Three-Speed Control Switch (Air)
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REAR SUSPENSION 4-4

Figure 6—Schematic Diagram of Three-Speed Axle Controls (Air)

front and rear axle ratios to provide the inter
mediate ratio.

OPERATION IN LOW RANGE
When the control switch is  moved to "LO” 

position (fig. 5), air is  exhausted from both axle 
shift units and ax les are ready to shift into low 
range. When torque on axle gears is  relieved by 
releasing accelerator or declutching, the shift 
into low range is  completed. In low range both 
ax les are operating as double reduction units.

INTER-AXLE DIFFERENTIAL LOCK-OUT
The in ter-axle differential lock must be used 

only when axles are in low ("LO” ) speed range. 
To prevent using the differential lock in "HI” or 
"INT” range on three-speed  axle m odels, a 
switch is  installed in the forward axle shift unit 
which prevents air pressure from  reaching the 
lockout cylinder when axle is  in high ("HI” ) or 
interm ediate ("INT” ) speed ranges. Refer to 
figure 6 for schem atic arrangement of air control 
units.

MAINTENANCE ON VEHICLE

At regular intervals, the following lubri
cation, inspection, and maintenance procedures 
should be accom plished and corrective m easures 
taken wherever necessary .

LUBRICATION
Lubrication intervals, method of filling and 

draining, a lso  type of lubricant and capacities for 
all axles are covered in LUBRICATION (SEC. 0).

Examine housing cover, pinion oil sea l re 
ta iners, and axle shaft flanges for lubricant leaks. 
Tighten bolts or nuts, or replace gaskets and 
sea ls  as necessary to correct leaks.

MOUNTING
Check for axle m isalignm ent. Select a point

at one side of vehicle and a corresponding point 
at opposite side. M easure distances between 
points selected  and identical points at each end of 
axle assem bly. If d istances are not equal, axle 
m isalignm ent is  indicated and rear spring should 
be checked for correct installation.

R efer to REAR SPRINGS (SEC. 4B) in th is man
ual for spring U-bolt tightening instructions.

AXLE SHAFT FLANGE MOUNTING
Axle shaft flanges are retained to hubs with 

stud nuts and dowels on all ax les.
1. Check tightness of stud nuts at regular 

in tervals. Tighten 1/2" nuts to 50-60 ft .- lb s . 
torque, or 5/8" nuts to 90-110 ft .- lb s . torque.
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REAR SUSPENSION 4-5

2. The studs must be straight and dowels of 
correct taper must be used. There should always 
be a slight clearance between nuts and driving 
flange when nuts are drawn up (fig. 7). No c lea r
ance at th is point indicates excessive  wear at 
studs, dowels, or holes in flange. Replacement of 
worn parts is  the only remedy.

3. If stud nuts are not tightened to torque 
specified , play between flange and studs w ill cause 
bent or broken studs, also worn tapered holes in 
flange of axle shaft.

BENT HOUSING CHECK

A check for bent axle housing can be made 
with unit in vehicle in following manner; however, 
conventional alignment instrum ents can be used if 
available.

1. R aise rear axle with a jack until w heels 
clear floor. Block up axle under each spring seat.

2. Check wheel bearing adjustment and adjust 
if necessary , then check w heels for loosen ess and 
tighten wheel nuts if n ecessary . Refer to "REAR 
HUBS AND BEARINGS" (SEC. 4C).

3. P lace a chalk mark on outer side wall of 
t ir e s  at bottom. M easure across tir e s  at chalk 
m arks with a toe-in  gauge.

4. Turn w heels half-way around so that chalk 
m arks are positioned at top of wheel. Measure 
a cro ss  t ir e s  again. If m easurem ent at top i s  1/8"  
or m ore sm aller than previous m easurem ent 
noted at bottom of w heels, axle housing has sagged  
and is  bent. If m easurem ent at top exceeds bottom  
dimension by 1/ 8 " or m ore, axle housing is  bent 
at ends.

5. Turn chalk m arks on both w heels so that 
m arks are level with axle and toward rear of ve
hicle. Take m easurem ent with toe-in  gauge at 
chalk marks; then turn both chalk marks to front 
and level with axle and take another m easurem ent. 
If m easurem ent at front exceeds rear dimension  
by 1/8" or m ore, axle i s  bent to the rear. If the 
m easurem ent condition is  the reverse , the axle 
i s  bent forward.

ELECTRIC SHIFT MAINTENANCE 
AND DIAGNOSIS

The only general maintenance necessary  on 
the shift control system  is  periodic lubrication of 
unit as described in LUBRICATION (SEC. 0). The 
wiring connectors should be kept tight, and w ires  
to units should be kept in good condition.

DIAGNOSING TROUBLE
If the e lectr ic  shift fa ils  to operate properly, 

the system  should be tested  and the trouble diag
nosed as described in following paragraphs. A

te st  light consisting of a 1 2 - volt bulb with two 
w ires a few feet long with sm all battery clips on 
the ends. Refer to wiring diagram and test in 
following sequence:

1. Disconnect two w ires from shift unit at 
rear axle. P lace engine control or ignition switch  
in "ON" position, a lso  place axle shift switch at 
shift lever  in "HI” position.

2. Connect one lead of te st light to ribbed 
wire and opposite lead to ground. One of the 
following conditions should exist:

a. Should light come on and stay on, the c ir 
cuit is  satisfactory and any trouble w ill probably 
be found in the shift unit. Repeat check for “ LO” 
position as directed in step 3 following.

b. If the light fa ils  to come on, this indicates 
that the circuit is  open between the control switch  
and the shift unit and further te s ts  w ill be 
required.

c. If the light com es on but cy c les , th is indi
cates that there is  a short between the control or 
ignition switch and shift unit, and further te s ts  
w ill be required.

3. Remove test light lead from  ribbed wire  
and connect to smooth w ire, also place axle shift 
switch in "LO” position. Observe conditions as  
outlined in sub-paragraphs above.

4. Connect one lead of test light to control 
switch side of circuit breaker and opposite lead  
to ground. Should light come on, and stay on, the 
circuit is  satisfactory. However, if  the light fa ils  
to come on the circuit between the control switch  
and circuit breaker is  either open or shorted.

5. Connect one test lead to load side of c ir 
cuit breaker and opposite lead to ground. Should 
light come on, and stay on, the circuit breaker is  
satisfactory. However, if the light fa ils  to come 
on the circuit breaker is  faulty.

6 . At ch assis  junction, remove both w ires, 
then te s t  circuit through red wire with white 
stripe. Reconnect both w ires to term inal.

7. At ch assis  junction, remove wire from  
term inal. P lace axle shift lev er  switch in "LO” 
position and test circuit.

8 . At ch a ssis  junction, remove wire from  
term inal. P lace axle shift lever  switch in "HI” 
position and test circuit.

The preceding te s ts  should readily loca lize
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REAR SUSPENSION 4-6

Figure 8—Tubing Connection Seal

any trouble within the system . When checking the 
wiring harness for shorts or open circu its, exam 
ine for broken insulation.

The control or ignition switch can be best 
tested  by substituting a new unit.

If the vehicle shifts normally, but the speed
om eter adapter fa ils  to operate, make the test to 
determ ine whether the adapter is  getting current 
in low range. If current is  present, replace the 
adapter. When the trouble is  traced to the shift 
unit, it should be replaced.

AIR SHIFT UNIT

Air shift unit should be inspected and tested  
for proper operation and air leaks.

1. P lace control switch at shift lever in "HI” 
position to admit air to shift unit, then apply soap 
suds to entire unit. Any lo ss  of air should be 
corrected.

2. Move control switch through all shift po
sitions to determine that shift unit is  operating 
properly. Should there be any indication of a 
malfunction, replace or repair the shift unit.

NOTE: When testing the air shift unit, note 
that air pressure is  present in both shift units 
only when control switch is in "HI” , also that 
there is  no air in either shift unit when control 
switch is  in "LO” position. When control switch 
used on three-speed  shift m odels is  in "INT” 
position, air is  present only in forward axle shift 
unit and air i s  exhausted from rearward axle 
shift unit.

INTER-AXLE DIFFERENTIAL 
CONTROL LEAKAGE TEST

AIR LEAKAGE TEST
1. Build up air pressure in air system  to 

maximum pressure lim it (100 to 105 lbs.). Place

axle shift control lever in “ LOCK” position.
2. Coat all air line connections with soap 

suds to check for leakage. No leakage in air line 
connections is  perm issib le. Leakage can som e
tim es be corrected by tightening the connection.

3. If th is fa ils to correct leakage, remove 
line having leaking connection. Slide tube nut back 
on tube and remove all particles of sea l ring from  
tube and from inside of nut. Slip new sea l ring 
over tube end. Insert tube into connector fitting 
and seat tube solidly in fitting (fig. 8 ). Slide seal 
ring (do not roll) into fitting. Thread tube nut into 
fitting and tighten slow ly and firm ly.

4. Coat entire surface of control valve and 
check valve with soap suds to check for leakage. 
Control valve may have some leakage past 
plunger. Liberally coat control lever slot in 
control valve body (with dial plate removed). 
Leakage should not exceed 1-inch soap bubble in 
one second. Leakage at control valve inlet and 
outlet connections is  not p erm issib le . If leakage 
i s  evident in any of the other units, faulty unit 
should be replaced.

VACUUM LEAKAGE TESTS

1. Tem porarily install a "T ” fitting at shift 
chamber and connect a vacuum gauge between 
chamber and vacuum line. Tighten gauge con
nections firm ly.

2. Start engine and place differential lock 
control lever in "LOCK” position. Run engine 
long enough to obtain maximum vacuum, then stop 
engine and note rate of vacuum drop. If drop ex
ceeds 1 inch in 15 seconds, leakage i s  excessive .

3. If leakage is  indicated, coat all vacuum  
line connections with hydraulic brake fluid. If leak 
ex ists , fluid w ill be drawn into connection with en
gine idling and control lever in "LOCK” position.

4. Remove line having leaking connection. 
Slide tube nut back on tube and rem ove all parti
c le s  of seal ring from tube and from inside of nut. 
Slip new seal ring over tube end. Insert tube into 
fitting and seat solidly. Slide seal ring (do not 
roll) into fitting (fig. 8 ). Thread tube nut into 
fitting and tighten slowly and firm ly.

5. Repeat leakage test as directed in steps 1 
and 2. If vacuum drop is  s till ex cessiv e , leakage 
i s  in one of the shift control units. Remove each 
unit and overhaul or replace as directed later  
under individual headings.

REFER TO NEXT PAGE FOR REAR AXLE SERVICE 

DIAGNOSIS
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REAR SUSPENSION 4-7

REAR AXLE SERVICE DIAGNOSIS
PROBABLE

SYMPTOM REMEDY
PROBABLE

SYMPTOM REMEDY

NOISE ON DRIVE
E xcessive Pinion to Bevel Gear Backlash . Adjust
Worn Pinion and Bevel G e a r ...................... Replace
Worn Pinion B ea r in g s......................................Replace
L oose Pinion B e a r in g s ......................................Adjust
E xcessive Pinion End P la y ..............................Adjust
Worn Differential B e a r in g s .......................... Replace
Loose Differential B e a r i n g s .......................... Adjust
E xcessive  Bevel Gear R un-O ut...................Replace

CONSTANT NOISE

Flat Spot on Pinion or Bevel Gear Teeth . Replace
Flat Spot on B e a r in g s ......................................Replace
Worn Pinion S p lin es......................................... Replace
Worn Axle Shaft Dowel H o le s .......................Replace
Worn Hub S t u d s .................................................Replace
Bent Axle S h a f t .................................................Replace

Low Lubricant L e v e l ..................................Replenish
Wrong or Poor Grade L u b r ic a n t ............... Replace
Bent Axle H ousing............... Straighten or Replace

NOISY ON TURNS

Worn Differential Side Gears & Pinions . Replace
Worn Differential S p id e r ..............................Replace
Worn Differential Thrust W ashers . . . .  Replace 
Worn Axle Shaft S p lin es ..................................Replace

NOISY ON COAST

Axle n o ises heard on drive will
usually be heard also on coasting; 
although not as loud . . . .  Adjust or Replace 

Pinion and bevel gear too tight (audible 
when decelerating and disappears 
when d r iv in g ) .................................................Adjust

FAILS TO SHIFT 
INTO HIGH OR LOW

Defective E lectrical C i r c u i t ...................... Correct
D efective Shift U n i t ......................................... Replace
Lack of A ir P r e s s u r e ......................................Correct
Low V acuum ........................................................ Correct

INTERMITTENT NOISE

Warped Bevel G e a r ......................................... Replace
Loose D ifferential Case B o l t s ...................Tighten

MAJOR UNIT REPLACEMENT

SINGLE AXLE REPLACEMENT

REMOVAL
1. Jack up rear of vehicle until load i s  re

moved from springs, then place blocks under 
fram e to prevent accidental dropping of vehicle.

2. Disconnect hydraulic or air brake lin es , 
whichever is  used. Refer to BRAKES (SEC. 5).

3. Disconnect e lectr ic  wiring, air lin es , or 
line from power shift unit, if vehicle i s  equipped 
with a 2- or 3 - speed axle.

4. Disconnect propeller shafts as directed in 
"PROPELLER SHAFTS” (SEC. 4D).

5. Disconnect torque or radius rods, if used, 
a s directed in “ REAR SPRINGS” (SEC. 4B).

6 . D isconnect spring U -bolts as directed in 
“ REAR SPRINGS” (SEC. 4B).

7. Roll axle out from under vehicle, then re 
move w heels, hubs, and bearings as directed in 
“ REAR HUBS AND BEARINGS” (SEC. 4C).

8 . Whenever another axle is  to be installed  
instead of the one removed, it may be necessary  
to rem ove two speed shift unit, and brake 
cham bers. Refer to respective sub-sections for 
instructions.

INSTALLATION
1. If brake cham bers or tw o-speed shift unit 

have been removed, they should be reinstalled  as  
directed in respective sections.

2. Install hubs, w heels and tire s  as directed  
in “ REAR HUBS AND BEARINGS” (SEC. 4C). 
Roll axle into position under vehicle.

3. Connect springs to axle as directed in 
“ REAR SPRINGS” (SEC. 4B).

4. Reconnect torque rods as directed in 
“ REAR SPRINGS” (SEC. 4B). On som e veh ic les  
torque rods are adjustable to secure proper axle 
alignment.

5. Reconnect propeller shafts as directed in 
“ PROPELLER SHAFTS” (SEC. 4D).

6 . Reconnect e lectr ic  wiring, air lin es or 
line at power shift unit, if  vehicle is  equipped 
with a 2- or 3 - speed axle.

7. Reconnect brake lin es as directed in 
BRAKES (SEC. 5).

8 . Check lubricant level and fill with type and 
grade of lubricant in manner instructed in LUBRI
CATION (SEC. 0). Some types of ax les require 
additional lubricant at pinion cage when filled  
in itially  or after overhaul.
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REAR SUSPENSION 4-8

9. Remove blocks and lower vehicle to the 
ground. Retighten spring U -bolts as instructed in 
"REAR SPRINGS” (SEC. 4B).

10. After all installation procedures have 
been completed, check air lin es for leaks, also  
te s t  brakes for proper application.

TANDEM AXLE REPLACEMENT

REMOVAL
1. Jack up rear of vehicle until load is  r e 

moved from  springs, then place blocks under 
fram e to prevent accidental dropping of vehicle.

2. Disconnect air brake lines at brake cham
b ers. Refer to BRAKES (SEC. 5).

3. Disconnect wiring or air line from  power 
shift unit, if equipped with a 2- or 3-speed  axle.

4. Disconnect air line from  in ter-axle  differ
ential lock shift cylinder.

5. Disconnect propeller shafts as directed in 
"PROPELLER SHAFTS" (SEC. 4D).

6 . On Hendrickson type suspension, disconnect 
axle housing from  equalizing beam as directed in 
"REAR SPRINGS" (SEC. 4B).

7. On Page and Page type suspension discon
nect axle housing from  spring as directed in "REAR 
SPRINGS” (SEC. 4B).

8 . On Chevrolet air suspension disconnect axle 
housing as directed in "REARSPRINGS"(SEC.4B).

9. Disconnect torque or radius rods as di
rected  in "REAR SPRINGS" (SEC. 4B).

10. Roll axle out from under vehicle, then re 
move w heels, hubs, and bearings as directed in

Figure 9—Propeller Shaft Yoke Holding Bar

"REAR HUBS AND BEARINGS” (SEC. 4C).
11. Whenever another axle is  to be installed, 

it  may be necessary  to rem ove the tw o- or three- 
speed shift unit and brake cham bers.

INSTALLATION
1. If brake chambers or axle shift units have 

been removed, they should be reinstalled  as di
rected  in respective sections.

2. Install hubs, w heels and tire s  as directed  
in "REAR HUBS AND BEARINGS" (SEC. 4C). Roll 
axle into position under vehicle.

3. On Hendrickson type suspension connect 
axle to equalizing beam as directed in "REAR 
SPRINGS" (SEC. 4B).

4. On Page and Page type suspension connect 
axle housing to spring as directed in "REAR 
SPRINGS” (SEC. 4B).

5. On Chevrolet air suspension, connect axle 
housing to lower torque arm as directed in "REAR 
SPRINGS" (SEC. 4B).

6 . Reconnect torque rods as directed in "REAR 
SPRINGS" (SEC. 4B). On som e veh icles torque rods 
are adjustable to secure proper axle alignment.

7. Reconnect propeller shafts as directed in 
"PROPELLER SHAFTS" (SEC. 4D).

8 . Reconnect e lectr ic  wiring or air line at 
power shift unit, if vehicle is  equipped with a 2 - 
or 3-speed axle.

9. Connect air line at in ter-ax le  differential 
lock shift cylinder.

10. Reconnect air brake lin es as directed in 
BRAKES (SEC. 5) in this manual.

11. Check lubricant level and f il l  with type 
and grade of lubricant in manner instructed in 
LUBRICATION (SEC. 0) in th is manual. Some types 
of axles require additional lubricant at pinion cage 
and in ter-axle  differential shift housing, when filled  
in itially or after overhaul.

12. Remove blocks and lower vehicle to the 
ground. Retighten spring U -bolts or torque arm  
lower plate bolts as instructed in "REAR SPRINGS" 
(SEC. 4B).

13. After all installation procedures have 
been com pleted, check a ll a ir  lin es for leaks, also  
te st  brakes for proper application.

DIFFERENTIAL CARRIER 
REPLACEMENT

It may be desirable to rem ove the carrier  
assem bly from  the axle housing, while the housing 
rem ains installed  under the veh icle.

To a ss is t  in handling the differential carrier  
assem bly , a ro ller  jack should be available; a lso , 
a pan for draining lubricant.

Inspect axle housing for lubricant leaks be
fore cleaning, then steam  clean thoroughly to re 
move a ll dirt or other foreign m atter.
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REAR SUSPENSION 4-9

Figure 10—Propeller Shaft Yoke Puller (Typical)

REMOVAL 
A ll A xles

1. Remove plug at bottom of housing to drain 
lubricant.

2. Remove axle shafts as directed under 
heading "Axle Shaft Replacem ent” in th is section.

3. On 2- or 3-speed  axles disconnect wiring  
or air lines from shift unit, a lso  remove a ir line 
from inter-axle differential lock shift cylinder on 
forward axle of tandem units.

4. Disconnect propeller shaft from yoke as 
directed in "PROPELLER SHAFTS” (SEC. 4D).

Additional steps are required on different 
ax les  as indicated under applicable headings 
following:

Single Axle or Rearward Tandem Unit
1. Remove cap screw s or stud nuts, and lock  

w ashers, except two near top. Loosen two at top 
and leave installed  to prevent carrier falling.

2. Support carrier  on roller jack, rem ove top 
stud nuts or cap screw s, then work carrier free  
of housing. A sm all pinch bar may be used to keep 
carrier straight in housing bore, while carrier is  
withdrawn. End of bar must be rounded to prevent 
damage to carrier flange.

Eaton Tandem Forward Unit
1. Remove yoke nut while holding yoke with 

J-3453 (fig. 9) and washer, then rem ove yoke using  
suitable puller (fig. 10). Remove bearing retaining 
w asher.

2. Remove stud nuts, cap screw , and lock

Figure 11 —Removal or Installation of Thru-Shaft 
Rear Bearing, and Retainer

w ashers attaching cover to rear of axle housing. 
Remove cover assem bly with oil sea l and bearing  
(fig. 1 1 ).

3. At front of housing, rem ove differential 
carrier  to axle housing cap screw , stud nuts, and 
lock w ashers, except two near top. Loosen two at 
top and leave installed to prevent carrier  falling.

4. Support carrier  on roller jack, remove top 
stud nuts and lock w ashers, then work carrier  
free of housing. A sm all pinch bar may be used  
to keep carrier straight in housing bore, while 
carrier is  withdrawn. End of bar must be rounded 
to prevent damage to carrier flange.

Rockwell Tandem Forward Unit
1. At right side of differential carrier adapt

er  case, rem ove in ter-axle  differential lock shift 
housing cap screw s and lock w ashers, then 
rem ove housing and shift cylinder assem bly  
(fig- 1 2 ).

2. At thru-shaft rear bearing and oil seal 
retainer, remove cap screw s and lock w ashers.

3. Tap retainer lightly with soft hammer to 
loosen retainer from housing bowl.

4. A s thru-shaft and retainer assem bly is  
being pulled rearward, grasp the sliding clutch 
gear through shift housing opening and remove 
gear from  shaft.

INSTALLATION

Single Axle or Rearward Tandem Unit
1. Install new differential carrier to housing 

gasket over studs or align bolt holes in gasket 
with holes in housing. On axles using cap screw s,
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REAR SUSPENSION 4-10

Figure J 2—Inter-Axle Shift Chamber and Housing 
Installed (Rockwell)

i n s t a l l  f o u r  t e m p o r a r y  s t u d s  w h i c h  w i l l  s i m p l i f y  

l o c a t i n g  c a r r i e r  a n d  g a s k e t  a n d  a s s i s t  i n  d r a w i n g  

c a r r i e r  i n t o  p l a c e .

2 .  R o l l  c a r r i e r  i n t o  p l a c e  u s i n g  r o l l e r  j a c k .  

S t a r t  c a r r i e r  o v e r  s t u d s  a n d  i n t o  h o u s i n g ,  u s i n g  

f l a t  w a s h e r s  u n d e r  f o u r  e q u a l l y  s p a c e d  s t u d  n u t s .

3 .  T i g h t e n  a l l  n u t s  e v e n l y  a n d  a l t e r n a t e l y  

u n t i l  c a r r i e r  i s  i n  p o s i t i o n .  R e p l a c e  t e m p o r a r y  

f l a t  w a s h e r s .  I n s t a l l  l o c k  w a s h e r s ,  t h e n  t i g h t e n  

a l l  n u t s  t o  s p e c i f i e d  t o r q u e .

4 .  P e r f o r m  a d d i t i o n a l  i n s t a l l a t i o n  o p e r a t i o n s  

a s  d i r e c t e d  l a t e r  u n d e r  h e a d i n g  “ A l l  A x l e s . ”

E a t o n  T a n d e m  F o r w a r d  U n i t

1 .  I n s t a l l  n e w  c a r r i e r  t o  h o u s i n g  g a s k e t .

2 .  R o l l  c a r r i e r  a s s e m b l y  i n t o  p o s i t i o n  u s i n g  

r o l l e r  j a c k .  S t a r t  c a r r i e r  o v e r  s t u d s  a n d  d o w e l  

p i n ,  u s i n g  f l a t  w a s h e r s  u n d e r  f o u r  s t u d  n u t s .

3 .  T i g h t e n  a l l  s t u d  n u t s  e v e n l y  a n d  a l t e r n a t e l y  

u n t i l  c a r r i e r  i s  i n  p o s i t i o n .  R e p l a c e  t e m p o r a r y  

f l a t  w a s h e r s .  I n s t a l l  l o c k  w a s h e r s ,  t h e n  t i g h t e n  

a l l  n u t s  t o  s p e c i f i e d  t o r q u e .

4 .  A t  r e a r  o f  h o u s i n g ,  i n s t a l l  n e w  c o v e r  t o  

h o u s i n g  g a s k e t  o v e r  s t u d s  i n  h o u s i n g .

5 .  P o s i t i o n  c o v e r  a s s e m b l y ,  w i t h  b e a r i n g  a n d

o i l  s e a l ,  o v e r  s t u d s  a n d  o u t p u t  s h a f t .

6 .  I n s t a l l  l o c k  w a s h e r s ,  c a p  s c r e w ,  a n d  s t u d  

n u t s .  T i g h t e n  t o  r e c o m m e n d e d  t o r q u e .

7 .  A p p l y  r e a r  a x l e  l u b r i c a n t  t o  r e a r  b e a r i n g

COMPONENT

A t  i n s p e c t i o n  i n t e r v a l s  i t  m a y  b e  a d v i s a b l e  t o  

r e p l a c e  c e r t a i n  i t e m s  w h i c h  a r e  a c c e s s i b l e  

w i t h o u t  n e c e s s i t a t i n g  r e m o v a l  o f  t h e  a x l e .

AXLE SHAFT REPLACEMENT

REMOVAL
P r o c e d u r e  f o r  r e m o v a l  o f  a x l e  s h a f t s  i s  t h e  

s a m e  w i t h  a x l e  a s s e m b l y  r e m o v e d  o r  i n s t a l l e d .

and lip of oil sea l.
8 . Install bearing retaining w asher, propeller  

shaft yoke, retaining washer, and nut. Tighten nut 
to recommended torque, using holding bar and 
socket wrench in manner illustrated in figure 9.

9. Perform  additional installation operations 
a s d irected later under heading “ All A x les.”

Rockwell Tandem Forward Unit
1. Install new carrier to housing gasket.
2. Roll carrier  assem bly into position using 

ro ller  jack. Start carrier over studs in housing, 
using flat w ashers under equally spaced stud nuts.

3. Tighten all nuts evenly and alternately  
until carrier is  in position. Replace temporary 
flat w ashers. Install lock w ashers, then tighten all 
nuts to specified  torque.

4. Install new thru shaft bearing retainer to 
rear of axle housing bowl.

5. Install thru shaft into housing (fig. 11). A s 
shaft is  pushed forward, slide clutch gear over 
forward end of shaft.

6 . Rotate and push shaft forward until rear  
bearing is  against housing. Install retaining cap 
screw s with lock w ashers and tighten to recom 
mended torque.

7. Install in ter-axle shift housing to carrier  
gasket.

8 . Position shift housing to carrier  (fig. 12) 
with shift lever  in shift collar groove.

9. Install and tighten cap screw s and lock 
w ashers to recommended torque.

10. Perform  additional installation operations 
as directed later under heading “ A ll A x le s .”

All A xles
1. Connect propeller shaft to rear axle yoke 

as directed in “ PROPELLER SHAFTS” (SEC.4D).
2. On 2- or 3-speed axles connect wiring to 

e lec tr ic  shift unit or air lin es to shift units, also  
connect air line to in ter-axle differential lock  
shift cylinder on forward axle of tandem units.

3. Install axle shafts as directed under head
ing “ Axle Shaft Replacement”  in th is  section.

4. F ill to level of filler  plug opening with 
lubricant recommended in LUBRICATION (SEC. 0) 
of this manual.

REPLACEMENT

1. Remove nuts from studs attaching axle 
shaft flange to wheel hub.

2. Strike center of flange with a lead hammer 
to loosen flange and split tapered dowels.

3. Remove split tapered dowels from studs. 
In som e instances it may be n ecessary  to spread  
dowels, while being removed.

4. Grasp axle shaft flange and pull outward 
to rem ove. Remove and discard gasket.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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REAR SUSPENSION 4-11

Figure 13—Shift Unit Cover Removed (Rockwell)

INSTALLATION
1. Install new gasket over hub studs and 

against hub.
2. Dip splined end of shaft in axle lubricant, 

and insert shaft through hub.
3. Turn shaft as necessary  to index shaft 

sp lin es with differential side gear splines.
4. As shaft is  pushed inward, rotate as nec

e ssa ry  to align flange holes with hub studs, then 
p r e ss  shaft inward until flange is  against hub.

5. Install sp lit tapered dowel over each stud. 
Install and tighten 5 /8 ” nuts to 90-110 ft .- lb s . 
torque or 1 /2 ” nuts to 50-60 ft.-lb s . torque.

6 . Observe that clearance ex ists  between nut 
and flange (fig. 7). If no clearance ex ists , th is in
d icates excessive  wear at studs, dowels, or flange 
holes. Replace worn parts if n ecessary .

TWO- OR THREE-SPEED SHIFT 
UNIT REPLACEMENT

REMOVAL
1. On electr ic  shift units rem ove lock nuts 

attaching two w ires , then after noting wire to term 
inal position, rem ove the w ires. On air shift units, 
disconnect air lin es from  axle shift unit.

NOTE: It is  necessary  to partially d isassem 
ble the Rockwell e lectr ic  2-speed  unit to rem ove it 
from  axle housing. Accom plish in following manner:

2. Remove five screw s from  shift unit housing 
cover, then rem ove cover. This also drains the 
lubricant. After cover is  removed, note that drive 
screw  nut is  either at top or bottom (fig. 13) de
pending on whether axle is  in "HIGH" or "LOW" 
range position.

3. Loosen shift unit-to-differential carrier  
stud nuts (fig. 13) to rem ove preload from  shift 
unit spring.

Figure 14—Torsion Spring Removal (Rockwell)

4. Turn drive screw  by hand to run nut to 
mid-way position on drive screw  as shown in fig 
ure 14. This is  necessary  to prevent damage to 
drive nut contact bumper.

5. Pull out lev er  shaft (fig. 13). Disconnect 
torsion spring from  push rod, then rem ove spring 
and spring winding lever (fig. 14).

6 . Remove shift unit-to-differential housing 
stud nuts, then remove shift unit from  axle.

INSTALLATION
1. Check condition of rubber sea l between 

shift unit and carrier. Seal must be in good condi
tion to prevent axle lubricant entering shift unit.

NOTE: Seal bears lettering "BOTTOM -  FOR
WARD TANDEM” and "BOTTOM -  SINGLE AND 
REAR TANDEM.” as indicated in figure 15. Be 
sure sea l is  properly positioned at installation.

2. On all units except Rockwell e lectric  two-

Figure IS—Shift Unit Seal Markings
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REAR SUSPENSION 4-12

Figure 16—Inter-Axle Air Shift Chamber Components (Eaton)

speed, position the shift unit on the attaching studs, 
in sta ll nuts and w ashers and tighten firm ly.

3. Connect w ires to proper term inal as p re 
viously noted or connect air line.

4. On Rockwell e lectric tw o-speed, position  
shift unit on attaching studs and start attaching 
nuts. Turn drive screw  by hand to run drive nut to 
mid-way position on drive screw  as shown in fig 
ure 14, connect torsion spring to push rod (fig. 13) 
and insert lever shaft (fig. 13) and winding lever.

5. Position cover onto housing, noting that 
lever shaft is  inserted in hole in cover, install 
five screw s attaching cover to housing.

6 . Lubricate shift unit as outlined in LUBRI
CATION (SEC. 0) in this manual.

7. Check operation of unit.

HOUSING

SPRING

PLAIN WASHER

SNAP RING

Figure 17—Inter-Axle Air Shift Chamber and Spring (Eaton)

Figure 18—Inter-Axle Air Shift Chamber 
and Housing (Rockwell)

PINION OIL SEAL REPLACEMENT

Several types of oil sea l installations are 
used on axles covered by th is publication. One 
type has the sea l assem bly installed directly  into 
differential carrier, while another has the seal 
installed in a retainer which is  then attached to 
carrier  by cap screw s.

REMOVAL
1. Remove propeller shaft from yoke at axle 

a s directed in "PROPELLER SHAFTS" (SEC.4D).
2. Hold propeller shaft yoke with holding bar 

(fig. 9) while rem oving yoke retaining nut and 
washer.

3. Use suitable puller in manner typically  
illustrated in figure 10  to remove propeller shaft 
yoke.

4. On axle where seal and retainer is  pressed  
into carrier, use available removing tool such as 
punch or pry bar. Remove flat washer from coun
terbore in carrier.

5. On axles where seal and retainer assem 
bly are attached to carrier by cap screw s, rem ove 
screw s and w ashers, then lift assem bly from  
carrier.

NOTE: Some axles also have a cork seal 
installed in a groove in pinion cage, which should 
be replaced.

INSTALLATION
1. Before installing new sea l, be sure that 

differential carrier is  cleaned of all deposits, 
such as o il, dirt, etc.

2. On axles where sea l and retainer is  
p ressed  into carrier, install flat washer in car
r ier, then install strip sea ler  around carrier  
counterbore and against washer.

3. Coat outer surface of seal retainer with 
sealing compound, then position assem bly in car
r ier. Use suitable tool to p r e ss  or drive retainer  
into carrier until seated against flat washer.
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REAR SUSPENSION 4-13

4. On axles where sea l and retainer assem bly  
is  attached to carrier by cap screw s, install cork 
sea l in groove or gasket on pinion cage.

NOTE: Be sure that gasket does not cover any
o il passage holes in pinion cage.

5. Install oil sea l and retainer assem bly over 
pinion and against pinion cage. Secure with cap 
screw s and lock w ashers, tightened alternately and 
evenly.

6 . Coat lip of oil sea l with axle lubricant, 
then install propeller shaft yoke, washer, and nut. 
Hold yoke with holding bar (fig. 9) while tightening 
nut to recommended torque.

INTER-AXLE SHIFT UNIT 
REPLACEMENT

The following information covers replacem ent 
of in ter-axle  shift units as used on Eaton and Rock
w ell tandem axles.

REMOVAL -  EATON (AIR)
1. Disconnect air line from  shift cylinder 

cover.
2. Remove four stud nuts and lock w ashers 

attaching cover to in ter-axle differential shift 
cylinder. Remove cover and ring sea l (fig. 16).

3. Remove nut, washer, and ring sea l (fig. 16) 
attaching piston to shift fork shaft.

4. Remove two cap screw s and lock w ashers 
attaching cylinder to differential carrier cover. 
Rem ove cylinder and piston assem bly (fig. 17). 
Remove spring from  fork shaft.

INSTALLATION -  EATON (AIR)
1. Position new gasket on differential carrier  

cover, also install spring over shift fork shaft 
(fig. 17).

2. Position shift cylinder and piston assem bly  
over shift fork shaft.

3. Install ring sea l over shift fork shaft and 
into piston counterbore. Install washer and nut, 
then tighten nut (fig. 16).

4. Install new sea l ring onto cover (fig. 16), 
then install cover on cylinder. Install four lock  
w ashers and stud nuts.

5. Reconnect air line and check for leaks and 
proper shifting operation.

REMOVAL -  ROCKWELL (AIR)
1. Disconnect air line from  shift chamber.
2. Remove four cap screw s and lock washers 

attaching in ter-axle  shift chamber housing to 
differential carrier. Pull housing and chamber 
assem bly from  carrier.

3. Using p lier s , remove two snap rings from  
shift chamber shaft (fig. 18).

Figure 19—Inter-Axle Shift Fork Installed (RockwellI

4. Remove two nuts from studs attaching shift 
chamber to housing. Remove flat washer and 
spring from shift chamber shaft while chamber 
assem bly is  pulled from  housing.

NOTE: While shift chamber is  removed in
spect shift fork in differential carrier. If n eces
sary, remove as follows:

5. At side of carrier, through shift housing 
opening, remove cotter pin, nut, button, shift yoke.

1 Adjustable Yoke
2 Boot
3 Lock Nut
4 Diaphragm Rod
5 Snap Ring
6 Mounting Bracket
7 Locating Dowel
8 Chamber Half (Inner)
9 Diaphragm

10 Chamber Half (Outer)

15

16

Vacuum Inlet 
Diaphragm Nut 
Plate Washer 
Diaphragm Plate 

(Large) 
Diaphragm Plate 

(Small)
Shift Lever

T -3 3 2 8

Figure 20—Inter-Axle Vacuum Shift Chamber (Eaton)
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REAR SUSPENSION 4-14

c a p ,  a n d  s p r i n g  ( f i g .  1 9 ) .  S t u d  i s  p r e s s e d  i n t o  

h o u s i n g  a n d  i t  m a y  b e  n e c e s s a r y  t o  p r e s s  o u t  

s l i g h t l y  i n  o r d e r  t o  r e m o v e  s h i f t  y o k e .

I N S T A L L A T I O N  -  R O C K W E L L  ( A I R )

1 .  T h r o u g h  o p e n i n g  i n  d i f f e r e n t i a l  c a r r i e r ,  

i n s t a l l  f o l l o w i n g  o n  s h i f t  y o k e  b o l t  i n  o r d e r  n a m e d :  

s p r i n g ,  c u p ,  y o k e ,  b u t t o n ,  a n d  n u t  ( f i g .  1 9 ) .

2 .  D u r i n g  a b o v e  i n s t a l l a t i o n  p r o c e d u r e  s h i f t  

y o k e  m u s t  b e  i n  g r o o v e  o f  s l i d i n g  c l u t c h .  P r e s s  

s t u d  i n t o  h o u s i n g ,  t i g h t e n  n u t ,  a n d  i n s t a l l  c o t t e r  

p i n .

3 .  P o s i t i o n  s h i f t  c h a m b e r  i n  s h i f t  h o u s i n g  

w i t h  f l a t  w a s h e r  a n d  s p r i n g  o v e r  c h a m b e r  s h a f t .  

S h i f t  f o r k  s l o t  i n  c h a m b e r  s h a f t  m u s t  b e  t o w a r d  

o p e n i n g  i n  h o u s i n g .

4 .  I n s t a l l  s n a p  r i n g s  i n  e a c h  o f  t w o  g r o o v e s  

i n  s h i f t  c h a m b e r  s h a f t .  I n s t a l l  s t u d  n u t s  a t t a c h i n g  

s h i f t  c h a m b e r  t o  s h i f t  h o u s i n g .

5 .  P o s i t i o n  s h i f t  h o u s i n g  a n d  c h a m b e r  a s s e m 

b l y  t o  d i f f e r e n t i a l  c a r r i e r  ( f i g .  1 2 )  w i t h  s h i f t  y o k e  

i n  s l o t  o f  s h i f t  c h a m b e r  s h a f t .  I n s t a l l  c a p  s c r e w s  

a n d  l o c k  w a s h e r s ,  t h e n  t i g h t e n  t o  r e c o m m e n d e d  

t o r q u e .

1 Motor Cover to Housing Screw (with Washer)
2 Motor to Cover Nut
3 Motor Cover Cable Clip
4 Motor Cover
5 Motor Cover Gasket
6 Electric Motor 
1 Motor Grom met
8 Shift Unit Housing
9 Switch Terminal Nut (outside)

10 Switch Terminal Washer (outside)
11 Switch Terminal Bushing
12 Bearing (with snap ring)
13 Bearing Lock Nut
14 Bearing Cover Gasket
15 Bearing Cover
16 Bearing Cover to Housing Screw (With Washer)
17 Automatic Switch Assembly
18 Switch to Housing Screw (inside)
19 Switch Terminal Nut (inside)
20 Drive Screw Assembly
21 Winding and Actuating Lever Shaft
22 Shift Fork Actuating Lever Assembly
23 Torsion Spring
24 Spring Winding Lever Assembly
25 Shift Housing Cover Gasket
26 Shift Housing Cover and Detent Spring
27 Lubricant Plug
28 Housing Cover to Housing Screw (with Washer)

TP-8598 -1

Figure 21 —Electric Shift Unit Components (Batoni

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



REAR SUSPENSION 4-15

6 . Reconnect air line to shift chamber.
7. Loosen lock nut and back off adjusting 

screw  (fig. 1 2 ) several turns.
8 . Shift to locked position with shift chamber 

being sure that sliding clutch engages drive gear.
9. Turn adjusting screw  until it is  finger tight 

against end of chamber shaft.
10. Turn adjusting screw  %. additional turn to 

center shift fork in sliding clutch groove, then 
tighten adjusting screw  lock nut.

REMOVAL -  VACUUM CHAMBER
1. Disconnect vacuum line from chamber.
2. Remove c lev is  pin attaching diaphragm rod 

yoke to lock-out shift lever (fig. 2 0 ).
3. Remove diaphragm retaining snap ring 

attaching shift chamber to mounting bracket, then 
rem ove chamber from  bracket.

INSTALLATION -  VACUUM CHAMBER
I. Position shift chamber to mounting bracket 

using dowel in bracket hole, then secure chamber

OVERHAUL OF 

ELECTRIC SHIFT UNIT

The following information is  provided on the 
assumption that shift unit has been tested  and re
moved as previously instructed in this section.

DISASSEMBLY OPERATIONS 
(EATON AXLES)

Key numbers in text refer to figure 21.
1. Remove s ix  screw s (28) and lock w ashers 

which attach cover (26) to shift motor housing (8 ). 
Drain lubricant from housing. Remove gasket (25).

2. After removing cover (26), the drive screw  
(2 0 ) nut w ill be at either top or bottom depending

Figure 22—Position of Drive Nut When Disassembling

to bracket using snap ring (fig. 2 0 ).
2. Install c lev is  pin attaching diaphragm rod 

yoke to lock-out shift lever . Whenever lock holes 
in yoke and lever  do not line up, loosen lock nut 
and turn yoke on or off rod to obtain alignment, 
then tighten lock nut.

CONTROL VALVE REPLACEMENT

Inter-axle differential control valve is  mount
ed to instrument board, on som e m odels, directly  
behind control lever plate, while on other m odels 
valve is  mounted to cab dash panel and is  con
trolled  by a push-pull rod. Replace as follows:

1. D isconnect air lines at valve.
2. Remove two screw s attaching valve to 

mounting bracket, then rem ove valve assem bly.
3. Position valve assem bly to mounting brac

ket, then secure with two mounting screw s.
4. Attach a ir  lines to valve assem bly. Check 

a ir  lines for leaks.

COMPONENTS

upon the position in which the control switch was 
left.

3. By turning drive screw , run nut from top 
or bottom to the center of the screw  (fig. 2 2 ).

IMPORTANT: The previous step is  essentia l 
to prevent damage to drive nut contact bumper, 
and is  a lso  necessary  in assem bly.

4. Remove shift fork actuating lever (22), 
torsion spring (23), and spring winding lever  (24) 
as an assem bly by pulling shaft (21) up. Swing the 
assem bly away from the drive nut and lift out of 
the housing (fig. 23).

5. Remove three screw s and lock w ashers 
(16) which attach bearing cover (15). Remove

Figure 23—Removing Shaft, Actuating Lever, and Spring
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REAR SUSPENSION 4-16

TP-0603

Figure 24—Removing Drive Screw Bearing

cover and gasket (14).
6 . Push down on drive screw  assem bly (20) 

until bearing assem bly (1 2 ) is  free of housing.
7. Insert screw driver in drive slot of screw  

(fig. 24), then remove bearing lock nut (13) and 
bearing with snap ring (12). Drive screw  assem 
bly (2 0 ) can then be lifted out of housing.

8 . Remove the two lock nuts (19) from switch 
term inals (17). Pull off motor w ires (Fig. 25).

9. Remove three screw s and lock w ashers (1) 
which attach motor cover (4) to housing. Pull out 
motor (6 ) with cover (4) attached to motor (fig. 
26), with two cover nuts (2). Remove grommet (7).

10. Remove two jam nuts (9) and fiber 
w ashers (10) from outside of housing. On inside 
rem ove switch center screw  (18). Pull out auto
matic switch (17) as shown in figure 27.

11. Do not d isassem ble the shift fork actu
ating lever (22), torsion spring (23), and spring 
winding lever (24) unless necessary to replace

Figure 25—Removing Motor W/tes

TP-BaC5->

Figure 26—Removing Motor

one of the parts. If n ecessary  to d isassem ble, 
mount assem bly in v ise  as shown in figure 28. 
Turn spring winding lever (24) clockwise and pull 
to separate.

DISASSEMBLY OPERATIONS 
(ROCKWELL AXLES)
Key numbers in text refer to figure 29.
NOTE: Rockwell shift unit is  partially d is 

assem bled during rem oval from  differential hous
ing as described earlier  in th is section under 
“ Two-Speed Shift Unit Replacem ent.’’ With the 
unit on the bench, balance of d isassem bly is  the 
same as Eaton shift unit d isassem bly as illu s
trated in figures 24, 25, 26, and 27. Reference  
will be made to those illustrations during the 
following d isassem bly operations, and also in the 
assem bly operations.

1. Remove three screw s and lock w ashers  
(16) which attach bearing cover (15) to bottom of 
shift unit housing. Remove cover and gasket (14).

2. Push down on drive screw  assem bly (20)

T P-6607

Figure 27—Removing Automatic Switch
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REAR SUSPENSION 4-17

until bearing assem bly (1 2 ) is  free of housing.
3. Insert screw driver in drive slot of screw  

(fig. 24); then remove bearing lock nut (13) and 
bearing with snap ring (12). Drive screw  a ssem 
bly (2 0 ) can then be lifted out of housing.

4. Remove the two lock nuts (19) from switch 
term inals (17). Pull off motor w ires (fig. 25).

5. Remove three screw s and lock w ashers (1) 
which attach motor cover (4) to housing. Pull out 
motor (6) with cover (4) attached to motor (fig. 
26). with two cover nuts (2). Grommet (7) can 
then be removed.

6 . Remove two jam nuts (9) and fiber w ashers 
(10) from outside of housing. On inside remove 
switch to housing screw s (18). Pull out automatic 
switch (17) as shown in figure 27.

7. Do not d isassem ble torsion spring (23), 
and spring winding lever (2 2 ) un less n ecessary  to 
replace one of the parts. If necessary to d is
assem ble, mount assem bly in v ise  as shown in 
figure 30. P lace a short piece of rod in hub of 
spring winding lever as a safety factor to prevent 
injury should torsion spring slip  out of control. 
Next, place two lengths of tubing over ends of 
spring, pull spring ends apart, then ra ise  spring 
above spring winding lever (fig. 31). To assem ble; 
rev erse  above procedure.

CLEANING AND INSPECTION

Clean all parts except motor in cleaning so l
vent. Inspect as follows:

Automatic Switch
The switch assem bly is  serviced  only as an 

assem bly. The switch should have clean free 
moving points which close  firm ly under spring 
tension.

Drive Screw
The drive screw  is  serv iced  only as an a s 

sem bly. While holding nut, rotate screw from one 
end to the other. It should rotate freely. When 
nut reaches either end of the screw , screw  should 
continue to turn, and nut should not jam or turn 
off the ends.

E lectric Motor
The motor (serviced only as an assem bly) is  

reversib le . With the motor housing connected to 
one battery term inal, and either one of the two 
motor w ires connected to the other battery ter 
minal the motor will run in one direction. With 
the other motor wire connected to the battery, 
motor w ill run in the opposite direction.

The motor has a stall torque of approximately
6 in .-lb s. Clamp a sm all crescent wrench on the 
rectangular drive on the armature shaft. P lace  
motor in v ise , and grasp wrench handle with one

Figure 28—Disassembling Torsion Spring From Lever

hand. Connect one motor wire to a battery term i
nal and connect motor housing to the other battery 
term inal. The wrench should tend to turn with a 
torque of about 6 in .-lb s . Allow wrench to turn 
VERY SLOWLY, making sure that th is pull or 
torque is  present the FULL 360 degrees turn of 
the wrench. If one armature is  burned out, the 
torque w ill disappear for a sm all part of the 360 
degrees. Do not overheat the motor while making 
te st. Motor must be replaced as an assem bly, and 
is  lubricated for life  of motor. The motor used is  
1 2 -volt type which is  the sam e as truck e lectrica l 
system . When installing a new motor use care 
to se lec t motor of proper voltage. Voltage is  
stamped on motor housing and side cover of 
shift unit.

M iscellaneous Parts
Gaskets should be replaced at assem bly.
Inspect bearing. If balls are rough or chipped, 

replace with new bearing and snap ring assem bly. 
Pack bearing assem bly with clean grease (Chassis 
Grease) - Symbol “ C” in LUBRICATION (SEC. 0).

Inspect torsion spring (25, fig s . 21 and 29) for 
breaks or wear at lever contact points. Make 
certain that correct replacem ent spring is  used.

ASSEMBLY OPERATIONS
(EATON AXLES)
Key numbers in text refer to figure 21.
1. Install automatic switch assem bly (17) into 

housing. Use flat head screw  (18) to attach switch  
to housing. On outside of housing, install two 
bushings (11), fiber w ashers (10), and jam nuts (9) 
over switch term inal screw s. Tighten nuts firm ly.

2. Install motor assem bly grom m et (7), then 
install gasket (5) on housing. Install motor (6 ) and 
cover (4) into housing. Install three screw s and 
lock w ashers (1) and two stop nuts (2). Install 
motor cover cable clip (3) under outer screw . 
Tighten screw s and nuts firm ly.
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REAR SUSPENSION 4-18

3 .  A t t a c h  m o t o r  w i r e s  t o  s w i t c h  t e r m i n a l s .  

T h e  r e d  o r  l o n g e r  w i r e  a t t a c h e s  t o  b o t t o m  t e r m i 

n a l .  T i g h t e n  i n s i d e  t e r m i n a l  n u t s  ( 1 9 )  f i r m l y .

4 .  W i t h  a  s c r e w d r i v e r  i n s e r t e d  i n t o  s l o t  o f  

d r i v e  s c r e w  ( 2 0 ) ,  i n s t a l l  b e a r i n g  ( 1 2 )  o n  e n d  o f  

s c r e w  w i t h  s h i e l d e d  s i d e  o f  b e a r i n g  t o w a r d  i n s i d e .  

R e t a i n  b e a r i n g  w i t h  b e a r i n g  l o c k  n u t  ( 1 3 ) .

5 .  R u n  n u t  t o  c e n t e r  o f  s c r e w ,  t h e n  i n s e r t  

s l o t t e d  e n d  o f  s c r e w  i n t o  h o u s i n g ,  m e s h i n g  s l o t t e d  

e n d  w i t h  a r m a t u r e  s h a f t .

N O T E :  F i b e r  b u m p e r  c o n t a c t  o n  d r i v e  n u t  

m u s t  b e  t o w a r d  s w i t c h .

6 .  I n s t a l l  g a s k e t  ( 1 4 )  a n d  c o v e r  ( 1 5 )  w i t h  

t h r e e  s c r e w s  a n d  l o c k  w a s h e r s  ( 1 6 ) .  T i g h t e n  

s c r e w s  f i r m l y .

7 .  I f  t h e  a s s e m b l y  c o n s i s t i n g  o f  s h i f t  f o r k  

a c t u a t i n g  l e v e r  ( 2 2 ) ,  t o r s i o n  s p r i n g  ( 2 3 ) ,  a n d  

s p r i n g  w i n d i n g  l e v e r  ( 2 4 )  h a s  b e e n  s e p a r a t e d ,  r e 

a s s e m b l e .  W i t h  s h i f t  f o r k  a c t u a t i n g  l e v e r  ( 2 2 )  i n  

v i s e ,  a s s e m b l e  p a r t s  a s  s h o w n  i n  f i g u r e  3 2 .  T u r n

M otor C over to Housing Screw  (with W asher) 
M otor to C over Nut 
M otor C over Cable Clip 
M otor C over 
M otor C over G asket 
E le c tr ic  M otor 
M otor G rom m et 
Shift Unit Housing 
Switch T erm in al Nut (outside)

10 Switch T erm in al W asher (outside)
11 Switch T erm in a l Bushing
12 B earing  (with Snap Ring)
13 B earing Lock Nut
14 B earing  Cover G asket
15 B earing Cover
16 B earing  Cover to Housing Screw  (with W asher)
17 Autom atic Switch A ssem bly
18 Switch to Housing Screw  (inside)
19 Switch T erm in al Nut (inside)
20 D rive Screw  A ssem bly
21 W inding and A ctuating L ev e r Shaft
22 Spring W inding L ever
23 T o rsio n  Spring
24 Shift Housing Cover G asket
25 Shift Housing C over and Detent Spring
26 L u brican t Plug
27 Housing Cover to Housing Screw (with W asher)
28 Housing to C a r r ie r  Seal

Figure 29—Shift Unit Components IRockwellI
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REAR SUSPENSION 4-19

Figure 30—Removing Torsion Spring (Rockweill

the spring winding lever (24) with one end of 
spring, in clockw ise direction until end of spring 
is  past shift fork actuating lever; then push in on 
assem bly until positioned as shown in figure 28.

8 . Dip above assem bly in lubricant. With 
drive nut on drive screw  assem bly in center of 
screw , and fiber contact bumper down toward 
switch, position the slo ts of winding lever over the 
drive nut. Install the shaft (21) through center of 
assem bly into depression in housing.

9. Install new gasket (25) on housing. Install 
cover (26) with spring detent against drive nut. 
Retain cover with screw s and lock w ashers (28).

10. Remove oil plug (27). With unit standing 
with motor up, lubricate in accordance with in
structions given in LUBRICATION (SEC. 0). Re
install plug and tighten firm ly.

ASSEMBLY OPERATIONS 
(ROCKWELL AXLES)

Key numbers in text refer to figure 29.
1. Install automatic switch assem bly (17) into 

housing. Use flat head screw  (18) to attach switch 
to housing. On outside of housing, install two 
bushings (11), fiber w ashers (10), and jam nuts (9) 
over switch term inal screw s. Tighten nuts firm ly.

2. Install motor assem bly grommet (7), then 
install gasket (5) on housing. Install motor (6 ) and 
cover (4) into housing. Install three screw s and 
lock w ashers (1) and two stop nuts (2). Install 
motor cover cable clip (3) under outer screw . 
Tighten screw s and nuts firm ly.

3. Attach motor w ires to switch term inals. 
The red or longer wire attaches to bottom ter 
m inal. Tighten inside term inal nuts (19) firm ly.

4. With a screw driver inserted into slot of 
drive screw  (2 0 ), install bearing (1 2 ) on end of 
screw  with shielded side of bearing toward inside. 
Retain bearing with bearing lock nut (13).

5. Run nut to center of screw , then insert

Figure 31 —Removing Torsion Spring (Rockwell)

slotted end of screw  into housing, m eshing slotted  
end with armature shaft.

NOTE: Fiber bumper contact on drive nut 
m ust be toward switch.

6 . Install gasket (14) and cover (15) with 
three screw s and lock w ashers (16). Tighten 
screw s firm ly.

NOTE: Remainder of assem bly of shift unit 
used on Rockwell ax les must be completed when 
unit is  installed on housing as described previ
ously in this section under "Two-Speed Shift Unit 
Replacem ent."

AIR TYPE CONTROL SWITCH

DISASSEMBLY
IMPORTANT: Air supply to control valve 

must be shut off before servicing the valve.
1. Remove screw  from cover, then lift cover, 

shift knob, spring, shift plate, sea l and seal guide

Figure 32—Assembling Torsion Spring and Levers (Eaton)
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REAR SUSPENSION 4-20

COVER SCREW

COVER

O-RING-

O-RING GUIDE 

SHIFTER PLATE

■ «=^>

KNOB SPRING 

SHIFTER KNOB \

VALVE HOUSING-

JAM NUT

Figure 33—Control Switch Components (Air Type)

f r o m  v a l v e  h o u s i n g .  ( R e f e r  t o  f i g u r e  3 3 . )

2 .  I f  h o u s i n g  r e q u i r e s  r e p l a c e m e n t ,  d i s c o n 

n e c t  a i r  l i n e s ,  t h e n  l o o s e n  j a m  n u t  a n d  t h r e a d  

h o u s i n g  o f f  l e v e r .

A S S E M B L Y

1 .  I f  h o u s i n g  w a s  r e m o v e d ,  t u r n  o n t o  l e v e r  

f o r  m a x i m u m  t h r e a d  a n d  w i t h  “ I N T ”  a t  1 1  o ’ c l o c k  

p o s i t i o n ,  t h e n  t i g h t e n  j a m  n u t .

2 .  R e c o n n e c t  a i r  l i n e s  a n d  t i g h t e n  c o n n e c t i o n  

s e c u r e l y .

3 .  L u b r i c a t e  a l l  p a r t s  w i t h  b a r i u m - b a s e  

g r e a s e ,  t h e n  i n s t a l l  s h i f t e r  p l a t e  o n  h o u s i n g .

4 .  P r e a s s e m b l e  g u i d e  a n d  s e a l ,  t h e n  p l a c e  i n  

p o s i t i o n  i n  s h i f t e r  p l a t e .

5 .  H o l d  s h i f t e r  p l a t e  i n  h o u s i n g  w h i l e  i n 

s t a l l i n g  s p r i n g  a n d  s h i f t e r  k n o b .

6 . I n s t a l l  c o v e r  a n d  s e c u r e  w i t h  s c r e w .

AIR SHIFT UNIT DISASSEMBLY

D I S A S S E M B L Y

1 .  R e m o v e  b o l t s ,  l o c k  w a s h e r s ,  h o u s i n g  c o v 

e r  a n d  g a s k e t  f r o m  s h i f t  u n i t  h o u s i n g .  D r a i n  

l u b r i c a n t .

2 .  R e m o v e  n u t s  a n d  b o l t s  r e t a i n i n g  p i s t o n  

h o u s i n g  c o v e r  t o  u n i t .  R e m o v e  p i s t o n  h o u s i n g  

c o v e r  a n d  :< 0 ”  r i n g  s e a l .

3 .  P o s i t i o n  h o u s i n g  i n  v - i s e  a s  s h o w n  i n  

f i g u r e  3 5 .

4 .  I n s t a l l  T o o l  J - 8 1 0 7 ,  f i g u r e  3 6 ,  o v e r  p i s t o n  

b o r e  a n d  c l a m p  o n t o  f l a n g e ,  i n s t a l l  a  9 / 1 6 ”  s o c k e t  

o v e r  s e l f - l o c k i n g  n u t  a n d  t i g h t e n  d o w n  o n  t o o l  

u n t i l  t e n s i o n  i s  r e l i e v e d  o n  c l e v i s  p i n .  R e m o v e  

c l e v i s  p i n  ( f i g .  3 6 ) .

N O T E :  A  b e n c h  v i s e  m a y  a l s o  b e  u s e d  t o  

c o m p r e s s  s p r i n g .

5 .  U n s c r e w  T o o l  J - 8 1 0 7  u n t i l  c o m p r e s s i o n  

s p r i n g  t e n s i o n  i s  r e l i e v e d  a n d  r e m o v e  T o o l .

6 . P u s h  p i s t o n ,  p u s h  r o d  a n d  c o m p r e s s i o n  

s p r i n g  t h r o u g h  t o p  o f  c y l i n d e r  ( f i g .  3 7 ) .

7 .  R e m o v e  a c t u a t i n g  l e v e r  f r o m  h o u s i n g .

I N S P E C T I O N

1 .  I n s p e c t  s h i f t  f o r k  s e a l  f o r  g o o d  c o n d i t i o n  

a n d  t i g h t  f i t  o n  s h i f t  f o r k .  C h e c k  s h i f t  f o r k  s e a l  

s p r i n g  f o r  d i s t o r t i o n  a n d  t e n s i o n .

2 .  I n s p e c t  h o u s i n g  f o r  c r a c k s  a n d  c y l i n d e r  

b o r e  f o r  w o r n  o r  g r o o v e d  c o n d i t i o n .  C h e c k  p i s t o n  

s t o p  c u s h i o n  f o r  w o r n  o r  c r a c k e d  c o n d i t i o n .

3 .  I n s p e c t  p i s t o n  f o r  a  w o r n  o r  g r o o v e d  c o n 

d i t i o n .  C h e c k  f e l t  w i p e r s  f o r  d i s t o r t i o n .  F e l t  

w i p e r s  a r e  o i l  s o a k e d  t o  i n s u r e  p r o p e r  l u b r i c a t i o n  

o f  t h e  c y l i n d e r  w a l l .  C h e c k  “ 0 ”  r i n g s  f o r  w o r n  

c o n d i t i o n .

4 .  I n s p e c t  c o m p r e s s i o n  s p r i n g  f o r  d i s t o r t i o n ,  

t e n s i o n  a n d  o t h e r  v i s u a l  d e f e c t s .  C h e c k  p u s h  r o d  

a n d  a c t u a t i n g  l e v e r  f o r  e l o n g a t e d  h o l e s ,  w o r n  o r  

c r a c k e d  c o n d i t i o n s .

5 .  I n s p e c t  b e a r i n g  s u r f a c e  o n  a c t u a t i n g  a r m  

f o r  w e a r .

6 . I n s p e c t  b u s h i n g s  i n  b o t h  t h e  h o u s i n g  a n d  

h o u s i n g  c o v e r  f o r  w e a r .

7 .  R e p l a c e  f a u l t y  o r  d o u b t f u l  p a r t s .

R E A S S E M B L Y

1 .  S o a k  f e l t  w i p e r s  i n  S A E - 3 0  o i l  f o r  o n e  

h o u r  a n d  i n s t a l l  f e l t  w i p e r s ,  a n d  n e w  “ O ”  r i n g  o n  

p i s t o n .

2 .  I n s t a l l  p i s t o n  s t o p  c u s h i o n  i n  c y l i n d e r  

b o r e  i f  r e m o v e d .

3 .  I n s t a l l  a c t u a t i n g  l e v e r  i n  h o u s i n g .

4 .  I n s t a l l  p i s t o n  a n d  w a s h e r  o n  p u s h  r o d  a n d  

t o r q u e  s e l f - l o c k i n g  n u t  t o  1 3 5  i n .  l b s .  I n s t a l l  p u s h  

r o d  s p r i n g  a n d  p i s t o n  i n t o  c y l i n d e r  b o r e .  C a r e  

m u s t  b e  t a k e n  t o  i n s u r e  p r o p e r  f i t  o f  f e l t  w i p e r s  

a n d  “ O ”  r i n g  o n  p i s t o n .

5 .  C o m p r e s s  s p r i n g ,  t h e n  i n s t a l l  c l e v i s  p i n  

a t  p u s h  r o d  a n d  a c t u a t o r  a r m  c o n n e c t i o n  ( f i g .  3 6 ) .

6 . I n s t a l l  h o u s i n g  c o v e r  a n d  g a s k e t .  T o r q u e  

c o v e r  s c r e w s  t o  100 i n .  l b s .

7 .  I n s t a l l  n e w  “ O ”  r i n g  i n  h o u s i n g  a n d  i n s t a l l  

p i s t o n  h o u s i n g  c o v e r .  T o r q u e  p i s t o n  h o u s i n g  c o v e r  

n u t s  t o  120  i n .  l b s .
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REAR SUSPENSION 4-21

AIR SHIFT CHAMBER OVERHAUL

O n  s o m e  r e a r  a x l e s  e q u i p p e d  w i t h  i n t e r - a x l e  

d i f f e r e n t i a l  l o c k ,  a n  a i r  s h i f t  c h a m b e r  i s  u s e d  t o  

s h i f t  t h e  i n t e r - a x l e  i n t o  a  l o c k e d  p o s i t i o n .  C h a m 

b e r  h a s  b e e n  r e m o v e d  a s  i n s t r u c t e d  p r e v i o u s l y  i n  

t h i s  s e c t i o n .

N O T E :  T h o r o u g h l y  c l e a n  a i r  s h i f t  c h a m b e r  b e 

f o r e  d i s a s s e m b l i n g  t o  p r e v e n t  d i r t  e n t e r i n g  u n i t .

D I S A S S E M B L Y  ( F i g .  3 8 )

1 .  B e f o r e  d i s a s s e m b l i n g ,  m a r k  b o t h  h a l v e s  o f  

c h a m b e r ,  a l s o  c l a m p  r i n g  s o  t h a t  t h e s e  p a r t s  w i l l  

b e  i n  t h e i r  p r o p e r  r e l a t i o n  t o  e a c h  o t h e r  a t  

r e a s s e m b l y .

2 .  R e m o v e  c l a m p  r i n g  b o l t s ,  t h e n  s p r e a d  

c l a m p  r i n g  a n d  r e m o v e .

3 .  R e m o v e  c h a m b e r  c o v e r  a n d  d i a p h r a g m .

4 .  P u l l  s h i f t  r o d  a n d  p l a t e  f r o m  c h a m b e r  b o d y .

1 N u t 1 0  P u s h  R o d 1 9 C o v e r  B u s h i n g

2 H o u s i n g  C o v e r 1 1  C o m p r e s s i o n  S p r i n g 20 C o v e r  G a s k e t

3 O - r i n g  S e a l 1 2  P i s t o n  S t o p 21 C o v e r  A s s e m b l y

4 N u t 1 3  C o v e r  B o l t 22 L o c k  W a s h e r

5 W a s h e r 1 4  H o u s i n g 2 3 C o v e r  S c r e w

6 P i s t o n  O - r i n g  S e a l 1 5  H o u s i n g  B u s h i n g 2 4 C o v e r  P l u g

7 P i s t o n 1 6  A c t u a t i n g  L e v e r  A s s e m b l y 2 5 L o c k - o u t  V a l v e  ( F w d .  A x l e )

8 P i s t o n  F e l t 1 7  C l e v i s  P i n 2 6 H o u s i n g  P l u g

9  P i s t o n  O - r i n g  S e a l 1 8  A c t u a t i n g  L e v e r  P i n 2 7 O - r i n g  T - 4 6 0 5

Figure 34—Three-Speed Air Shift Unit Components
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REAR SUSPENSION 4-22

Figure 35—Piston Cover Removal or Installation

5 .  R e m o v e  

c h a m b e r  b o d y .

a i r  c l e a n e r  a n d  o i l  s e a l  f r o m

C L E A N I N G  A N D  I N S P E C T I O N

1 .  I m m e r s e  a l l  m e t a l  p a r t s  i n  c l e a n i n g  s o l u 

t i o n  t o  r e m o v e  a l l  o i l ,  g r e a s e ,  a n d  f o r e i g n  m a t t e r .

2 .  I n s p e c t  d i a p h r a g m  a n d  r e p l a c e  i f  e v i d e n c e  

o f  w e a r  o r  d e t e r i o r a t i o n  i s  p r e s e n t .

3 .  I n s p e c t  s h i f t  r o d  f o r  e x c e s s i v e  w e a r .

4 .  I n s p e c t  c h a m b e r  b o d y  a n d  c o v e r  f o r  

d a m a g e  t h a t  w o u l d  a f f e c t  p r o p e r  f u n c t i o n .

A S S E M B L Y  ( F i g .  3 8 )

1 .  I n s t a l l  n e w  o i l  s e a l  i n  c h a m b e r  b o d y  w i t h  

l i p  o f  s e a l  t o w a r d  o u t s i d e .

2 .  I n s t a l l  a i r  c l e a n e r  a n d  r e t a i n e r .

3 .  I n s t a l l  s h i f t  r o d  a n d  p l a t e  i n  c h a m b e r  

b o d y ,  b e i n g  c a r e f u l  t h a t  l i p  o f  o i l  s e a l  i s  n o t  

d a m a g e d .

4 .  I n s t a l l  d i a p h r a g m  a n d  c h a m b e r  c o v e r  o n  

c h a m b e r  b o d y ,  b e i n g  c a r e f u l  t h a t  d i a p h r a g m  i s

e v e n l y  p o s i t i o n e d .

5 .  I n s t a l l  c l a m p  r i n g  a n d  s e c u r e  w i t h  t w o  

b o l t s  a n d  n u t s .

VACUUM SHIFT CHAMBER OVERHAUL

O n  s o m e  r e a r  a x l e s  e q u i p p e d  w i t h  i n t e r - a x l e  

d i f f e r e n t i a l  l o c k  a  v a c u u m  s h i f t  c h a m b e r  i s  u s e d  

t o  s h i f t  i n t e r - a x l e  i n t o  a  l o c k e d  p o s i t i o n .

D I S A S S E M B L Y  ( F i g .  3 9 )

1 .  R e m o v e  r u b b e r  b o o t  f r o m  d i a p h r a g m  r o d  

a n d  y o k e .

2 .  L o o s e n  y o k e  n u t ,  t h e n  t h r e a d  y o k e  a n d  n u t  

f r o m  d i a p h r a g m  r o d .

3 .  R e m o v e  n u t ,  b o l t s ,  a n d  w a s h e r s  a t t a c h i n g  

c h a m b e r  o u t e r  c o v e r  t o  i n n e r  c o v e r ,  t h e n  r e m o v e  

c o v e r .

4 .  R e m o v e  d i a p h r a g m  a n d  r o d  a s s e m b l y  f r o m  

i n n e r  c h a m b e r .

5 .  R e m o v e  d i a p h r a g m  n u t ,  t h e n  r e m o v e  d i a 

p h r a g m ,  w a s h e r s ,  a n d  p l a t e s  f r o m  d i a p h r a g m  r o d .

C L E A N I N G  A N D  I N S P E C T I O N

1 .  C l e a n  a l l  m e t a l  p a r t s  t h o r o u g h l y ,  u s i n g  a  

s u i t a b l e  c l e a n i n g  f l u i d .

2 .  I n s p e c t  d i a p h r a g m  a n d  a l l  o t h e r  p a r t s  f o r  

d a m a g e  o r  d e t e r i o r a t i o n .  P a r t s  s h o w i n g  e v i d e n c e  

o f  d a m a g e  o r  w e a r  s h o u l d  b e  r e p l a c e d .

R E A S S E M B L Y  ( F i g .  3 9 )

1 .  I n  t h e  o r d e r  l i s t e d  i n s t a l l  f o l l o w i n g  p a r t s  

o n  d i a p h r a g m  r o d :  N u t ,  p l a i n  w a s h e r ,  s m a l l  d i a 

p h r a g m  p l a t e ,  d i a p h r a g m ,  l a r g e  d i a p h r a g m  p l a t e ,  

p l a i n  w a s h e r ,  a n d  n u t .

2 .  W i t h  a b o v e  p a r t s  c e n t e r e d  o n  d i a p h r a g m  

r o d ,  t i g h t e n  r e t a i n i n g  n u t .  S t a k e  r o d  t h r e a d s  t o  

p r e v e n t  n u t  l o o s e n i n g .

3 .  I n s t a l l  d i a p h r a g m  a n d  r o d  a s s e m b l y  i n t o  

i n n e r  c h a m b e r ,  t h e n  p o s i t i o n  o u t e r  c h a m b e r  o v e r

Figure 36—Clevis Pin Removal or Installation
Figure 37—Removing or Installing Piston, 

Push Rod, and Spring
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REAR SUSPENSION 4-23

1 C h a m b e r  C o v e r 6 O i l  S e a l

2 A i r  I n l e t 7 P u s h  R o d

3  D i a p h r a g m 8 F e l t

4 P r e s s u r e  P l a t e 9 F e l t  R e t a i n e r

5 C h a m b e r  B o d y 10 C l a m p  w / B o l t s
T -3 3 2 9

Figure 38—Inter-Axle Air Shift Chamber

i n n e r  c h a m b e r  w i t h  d i a p h r a g m  b e t w e e n  i n n e r  a n d  

o u t e r  c h a m b e r s .

4 .  I n s t a l l  s i x  b o l t s ,  w a s h e r s ,  a n d  n u t s  a t t a c h 

i n g  t w o  h a l v e s  o f  c h a m b e r  a n d  d i a p h r a g m  t o -

1  A d j u s t a b l e  Y o k e

2  B o o t

3  L o c k  N u t

4  D i a p h r a g m  R o d

5  S n a p  R i n g

6 M o u n t i n g  B r a c k e t

7  L o c a t i n g  D o w e l

8 C h a m b e r  H a l f  ( I n n e r )

9  D i a p h r a g m

1 0  C h a m b e r  H a l f  ( O u t e r )

1 5

1 6

13 ’ 2

V a c u u m  I n l e t  

D i a p h r a g m  N u t  

P l a t e  W a s h e r  

D i a p h r a g m  P l a t e  

( L a r g e )  

D i a p h r a g m  P l a t e  

( S m a l l )

S h i f t  L e v e r

T -3 3 2 8

g e t h e r .  T i g h t e n  n u t s  e v e n l y  a n d  s e c u r e l y .

5 .  I n s t a l l  b o o t  a n d  y o k e  o n  d i a p h r a g m  r o d .

INTER-AXLE DIFFERENTIAL 
CONTROL VALVE

I n t e r - a x l e  d i f f e r e n t i a l  c o n t r o l  v a l v e  a s s e m b l y  

i s  u s e d  t o  c o n t r o l  a i r  o r  v a c u u m  a t  s h i f t  c h a m b e r  

l o c a t e d  a t  r e a r  a x l e .  V a l v e  i s  l o c a t e d  a t  i n s t r u 

m e n t  p a n e l  a n d  i s  r e m o v e d  a s  p r e v i o u s l y  d i r e c t e d  

i n  t h i s  s e c t i o n .

D I S A S S E M B L Y  ( F i g .  4 0 )

1 .  U s i n g  a  s m a l l  d r i f t ,  d r i v e  o u t  f u l c r u m  p i n  

s e c u r i n g  c o n t r o l  l e v e r  i n  v a l v e  b o d y .  R e m o v e  

l e v e r .

2 . R e m o v e  c a p  n u t ,  O - r i n g ,  v a l v e  s p r i n g ,  a n d  

v a l v e  d i s c  f r o m  b o t t o m  o f  b o d y .

1  I n s t r u m e n t  P a n e l

2  N a m e  P l a t e

3  F u l c r u m  P i n

4  C o n t r o l  L e v e r

5  E x h a u s t  P o r t

6 B o d y

7  V a l v e  D i s c

8 V a l v e  S p r i n g

O - r i n g  

C a p  N u t

T o  I n t a k e  M a n i f o l d  

o r  A i r  T a n k  

T o  S h i f t  C y l i n d e r  

P l u n g e r  S p r i n g  

P l u n g e r

T PM -9006  -1

Figure 39—Inter-Axle Vacuum Shift Chamber Figure 40—Inter-Axle Differential Lock Control Valve
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REAR SUSPENSION 4-24

3 .  P u s h  a g a i n s t  b o t t o m  o f  v a l v e  p l u n g e r  t o  

r e m o v e  p l u n g e r  f r o m  t o p  o f  b o d y .  R e m o v e  p l u n g e r  

s p r i n g  f r o m  b o d y  a n d  r e m o v e  O - r i n g  f r o m  

p l u n g e r .

C L E A N I N G  A N D  I N S P E C T I O N

W a s h  a l l  m e t a l  p a r t s  i n  c l e a n i n g  f l u i d .  C a r e 

f u l l y  e x a m i n e  s m a l l  e n d  o f  p l u n g e r  w h i c h  c o n t a c t s  

v a l v e ;  i f  a n y  r o u g h n e s s  o r  d a m a g e  i s  e v i d e n t ,  r e 

p l a c e  p l u n g e r .  I n s p e c t  v a l v e  s e a t  i n  b o d y ;  i f  s e a t  

s h o w s  w e a r  o r  d a m a g e ,  r e p l a c e  b o d y .  R e p l a c e  

v a l v e  d i s c  i f  a n y  w e a r  o r  d a m a g e  i s  e v i d e n t .  

R e p l a c e  v a l v e  s p r i n g  i f  r u s t e d  o r  c o r r o d e d .

A S S E M B L Y  ( F i g .  4 0 )

1 .  I n s t a l l  n e w  O - r i n g  i n  g r o o v e  i n  p l u n g e r  a n d  

o n  c a p  n u t .  C o a t  p l u n g e r  w i t h  g r e a s e  c o n t a i n i n g  

z i n c  o x i d e ,  t h e n  p l a c e  s p r i n g  o n  s m a l l  e n d  o f  

p l u n g e r ,  a n d  i n s t a l l  p l u n g e r  a n d  s p r i n g  i n  b o d y .

2 .  I n s t a l l  c o n t r o l  l e v e r  i n  b o d y  a n d  s e c u r e  

w i t h  f u l c r u m  p i n .  S t a k e  p i n  i n  p l a c e .

3 .  T u r n  b o d y  b o t t o m  s i d e  u p  a n d  i n s t a l l  v a l v e  

d i s c ,  v a l v e  s p r i n g ,  a n d  c a p  n u t ,  b e i n g  s u r e  n e w  

O - r i n g  i s  i n  p l a c e  o n  c a p  n u t .  T i g h t e n  c a p  n u t .

4 .  A f t e r  i n s t a l l i n g  v a l v e  i n  v e h i c l e ,  o r  u s i n g  

a  t e s t  h o o k - u p ,  t e s t  v a l v e  a s  p r e v i o u s l y  d i r e c t e d  

u n d e r  ‘ ' M a i n t e n a n c e  o n  V e h i c l e s . ”

REAR AXLE TORQUE SPECIFICATIONS

I T E M  T O R Q U E  ( F T .  LB.)

D R I V E  P I N I O N  Y O K E  N UT
Eaton

l V s " — 18 
M '" -1 2  
I V2" — 18

Rockwell 
1" — 20. . 
l V i " — 18 
l > / 2 " - 1 8

I N P U T  S H A F T  Y O K E  N U T
Eaton 3 0 D S  and 3 4 D S .......................................................................................... 350-500

O U T P U T  S H A F T  Y O K E  N U T
Eaton 3 0 D S  and 3 4 D S .......................................................................................... 350-500

325-450
400-600
500-700

300-400
700-900
800-1 100

D I F F E R E N T I A L  C A R R I E R  T O  H O U S I N G
Eaton

y j " — 13 Cap S c r e w ........................................................................................... 75-85
5/s" - 11 Cap S c r e w .............................................................................................16 0 -1 7 5

18 Stud N u t ............................................................................................... ..220-240

Rockwell
y 2" — 20 Stud N u t ...............................................................................................  80-105
5/ s " — 18 Stud N u t ................................................................................................ 160-205

OI L  S E A L  R E T A I N E R  A N D  P I N I O N  C A G E
E a to n— 9/ie"— 1 2 .........................................................................................................  1 15 -1 2 5

Rockwell
7/i e "— 1 4 .........................................................................................................................  55-70
i/z"— 1 3 ........................................................................................................................... 80-105
9/ i 6" - 1 2 ......................................................................................................................... 1 15 -1 5 0

S H I F T  C H A M B E R
Stud N u t — 3/s" —2 4 .................................................................................................  30-35

I N T E R  A X L E  S H I F T  H O U S I N G
Cap S c r e w —Vie" — 1 4 ........................................................................................... 30-35

T H R U - S H A F T  B E A R I N G  C A G E
Cap S c r e w - H " - 1 6 .............................................................................................  35-45

A X L E  S H A F T  F L A N G E  S T U D  N U T
V i" ........................................................................................................................................  50-60
5/ s " ........................................................................................................................................  9 0 -1 1 0
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REAR SUSPENSION 4-25

REAR SPRINGS AND SUSPENSION

T h i s  s e c t i o n  c o n s i s t s  o f  s u b j e c t s  l i s t e d  i n  I n d e x  b e l o w :

S u b j e c t  P a g e  N o .

L e a f  S p r i n g  ( L i n k  T y p e )  S i n g l e  A x l e .................................................................................. 4 - 2 5

H e n d r i c k s o n  T a n d e m  R e a r  A x l e  S u s p e n s i o n ......................................................... 4.30
P a g e  a n d  P a g e  L i g h t  W e i g h t  H u s k y

R e a r  A x l e  S u s p e n s i o n ........................................................................................................................4.37
P a g e  a n d  P a g e  8 0 0  S u s p e n s i o n .....................................................................................................4.41
R e y c o  T a n d e m  R e a r  S u s p e n s i o n  ...............................................................................................4.43
A i r  S u s p e n s i o n  .......................................................................................................................................................4 - 4 8

NOTE: All spring attachments, including center bolts, are important attaching parts in that they 
could affect the performance of vital components and systems, and/or could result in major repair 
expense. They must be replaced with parts of the same part numbers or with equivalent parts if re
placement becomes necessary. Do not use replacement parts of lesser quality or substitute design. 
Torque values must be used as specified during reassembly to assure proper retention of these parts.

LEAF SPRING (SINGLE AXLE-LINK TYPE)

T h e  p r o g r e s s i v e  t y p e ,  t w o - s t a g e ,  r e a r  s p r i n g s ,  

s h o w n  i n  f i g u r e s  1 a n d  2 , h a v e  a  s t r a i g h t  e n d e d  

m a i n  l e a f  w h i c h  r e s t s  a g a i n s t  t h e  c a m  s u r f a c e  o f  

t h e  f r o n t  a n d  r e a r  h a n g e r s ,  t h e r e b y  a l l o w i n g  t h e  

s p r i n g s  a  f u l l  f o r e  a n d  a f t  f l o a t  t o  e f f e c t  s p r i n g  

l e n g t h  c h a n g e s .  T h e  s e c o n d  o r  t h i r d  l e a f  o n  a l l  

f o r w a r d  c o n t r o l  a n d  t i l t  m o d e l s  h a s  h o o k e d  e n d s  

w h i c h  c o n t a c t  r e b o u n d  p i n s  i n  t h e  s p r i n g  h a n g e r  t o  

p r e v e n t  e x c e s s i v e  f o r e  a n d  a f t  t r a v e l  i n  e v e n t  o f  

r a d i u s  l e a f  r o d  f a i l u r e .  T h e  r a d i u s  l e a f  r o d s  m a i n 

t a i n  a x l e  a l i g n m e n t  a n d  t r a n s m i t  d r i v i n g  a n d  b r a k 

i n g  f o r c e s  t o  t h e  f r a m e .

O n  t i l t  c a b  m o d e l s ,  a  s p a c e r  i s  u s e d  a t  

b o t t o m  o f  s p r i n g  p i l e  t o  s e p a r a t e  t h e  l a s t  l e a f  

f r o m  t h e  r a d i u s  l e a f  w h i c h  i s  h a l f - l e a f  f o r m e d  

w i t h  a n  e y e  a n d  b u s h e d  f o r  a t t a c h m e n t  t o  t h e  f r o n t  

h a n g e r .  T w o  s l a n t e d  U - b o l t s  a t t a c h  t h e  s p r i n g  p i l e  

a n d  r a d i u s  l e a f  t o  t h e  a x l e  h o u s i n g .

O n  c o n v e n t i o n a l  c a b  m o d e l s ,  t h e  t o r q u e  r o d s  

h a v e  a n  e y e  a n d  b u s h i n g  a t  e a c h  r o d  e n d .

REAR SPRING REPLACEMENT

R E A R  S P R I N G  R E M O V A L

1 .  R e m o v e  b o l t s  a n d  l o c k  w a s h e r s  u s e d  t o  

h o l d  r e b o u n d  p i n  l o c k s  o r  r e t a i n e r s  t o  s p r i n g  

b r a c k e t s .  P i n s  a r e  i n s t a l l e d  f l u s h  w i t h  s u r f a c e  o f  

b r a c k e t  w i t h  r e t a i n e r  h o o k e d  o v e r  s i d e  o f  b r a c k e t ;  

o r  t h e  l o c k s  f i t  i n t o  a  g r o o v e  i n  t h e  r e b o u n d  p i n .  

R e f e r  t o  f i g u r e  3  a n d  r e m o v e  r e b o u n d  p i n s .

2 .  I n s t a l l  a  C - c l a m p  o n  r a d i u s  l e a f  t o  r e l i e v e  

l o a d  o n  r a d i u s  l e a f  e y e  b o l t  o r  r a d i u s  l e a f  p i n  

e x c e p t  o n  c o n v e n t i o n a l  c a b  m o d e l s .  O n  a l l  e x 

c e p t  s t e e l  t i l t  7 0 - 8 0  M o d e l s ,  r e m o v e  e y e  b o l t ,  

t h e n  r e m o v e  C - c l a m p .  O n  o t h e r  m o d e l s ,  r e 

m o v e  c l a m p  b o l t s  w h i c h  r e t a i n  r a d i u s  l e a f  p i n .  

R e m o v e  l u b r i c a t i o n  f i t t i n g  a n d  i n s t a l l  a d a p t e r  

i n  r a d i u s  l e a f  p i n .  A t t a c h  s l i d e  h a m m e r  t o

a d a p t e r  (J-8118) a n d  w i t h d r a w  s p r i n g  e y e  p i n  f r o m  

b r a c k e t  ( f i g .  4 ) .  O n  c o n v e n t i o n a l  c a b  m o d e l s ,  r e 

m o v e  b o l t  a t t a c h i n g  r a d i u s  l e a f  t o  r e a r  m o u n t i n g  

b r a c k e t .

3. R e m o v e  n u t s  f r o m  U - b o l t s ,  t h e n  r e m o v e  

U - b o l t s  a n d  U - b o l t  s p a c e r  p l a t e  f r o m  s p r i n g s .  

R e m o v e  s h o c k  a b s o r b e r  b r a c k e t  ( w h e n  u s e d )  f r o m  

l o w e r  a x l e .  R a i s e  f r a m e  t o  r e l i e v e  w e i g h t .

4. R e m o v e  s p r i n g  a n d  s p a c e r  ( w h e n  u s e d )  o r  

t a p e r e d  s h i m  ( w h e n  u s e d )  f r o m  a x l e .

N O T E :  W h e n  t a p e r e d  s h i m  i s  u s e d ,  n o t e  p o s i 

t i o n  o f  s h i m  t o  e n s u r e  p r o p e r  i n s t a l l a t i o n .

5. I n s p e c t  s p r i n g .  R e p l a c e  b u s h i n g  a n d  r e p a i r  

o r  r e p l a c e  s p r i n g  u n i t  i f  w o r n ,  d a m a g e d  o r  w e a k .

S P R I N G  L E A F  R E P L A C E M E N T

N O T E :  A u x i l i a r y  s p r i n g s  s h o u l d  b e  d i s a s s e m 

b l e d  i n  a n  a r b o r  p r e s s  o r  v i s e .  W h e n  a s s e m b l i n g  

s p r i n g s ,  m a k e  s u r e  s p a c e r  i s  i n s t a l l e d  b e t w e e n  t h e  

a u x i l i a r y  a n d  m a i n  s p r i n g .

1. M ark  one s id e  of sp r in g  a s se m b ly  to  a s s u r e  
o r ig in a l p o s itio n  of s p r in g s  when a s se m b lin g .

2. P l a c e  s p r i n g  i n  a  v i s e  a n d  r e m o v e  s p r i n g  

c l i p ,  b o l t ,  n u t ,  a n d  s p a c e r .

3. F i l e  p e e n e d  e n d  o f  c e n t e r  b o l t  a n d  r e m o v e  

c e n t e r  b o l t  n u t .

4. O p e n  v i s e  s l o w l y  a n d  c a r e f u l l y  t o  l e t  s p r i n g  

a s s e m b l y  e x p a n d .  C l e a n  s p r i n g  l e a v e s .

5. R e p l a c e  w e a k  o r  b r o k e n  s p r i n g  l e a f .

6 .  A l i g n  c e n t e r  h o l e s  i n  s p r i n g s  u s i n g  a  l o n g  

d r i f t .

7. C o m p r e s s  s p r i n g  l e a v e s  i n  a  v i s e ,  t h e n  

r e m o v e  d r i f t  a n d  i n s t a l l  a  n e w  c e n t e r  b o l t .

8 .  I n s t a l l  n u t  o n  c e n t e r  b o l t  a n d  t i g h t e n  s e 

c u r e l y .  P e e n  e n d  o f  b o l t  t o  p r e v e n t  n u t  f r o m  l o o s 

e n i n g .

9 .  A l i g n  s p r i n g  l e a v e s  b y  t a p p i n g  w i t h  a  h a m 

m e r  a n d  i n s t a l l  s p r i n g  c l i p ,  b o l t s ,  s p a c e r s ,  a n d  n u t s .
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REAR SUSPENSION 4-26

S P R I N G  E Y E  R U B B E R  B U S H I N G  R E P L A C E M E N T  

( W I T H  R A D I U S  L E A F  R E M O V E D )

R e m o v e  a n d  r e p l a c e  r a d i u s  l e a f  e y e  b u s h i n g  

u s i n g  b u s h i n g  r e m o v e r  a n d  i n s t a l l e r  ( J - 2 1 0 5 8 )  a s  

s h o w n  i n  f i g u r e  5 .

R E A R  S P R I N G  I N S T A L L A T I O N

1 .  S e t  s p r i n g  a s s e m b l y  a n d  t a p e r e d  s h i m  o r  

s p a c e r  ( i f  u s e d )  a t  t h e  a x l e  p a d  w i t h  r a d i u s  l e a f  

e y e  t o w a r d  t h e  b r a c k e t  h a v i n g  s p r i n g  e y e  p i n  o r  

b o l t  h o l e .

I M P O R T A N T :  T a p e r e d  s h i m  m u s t  b e  i n s t a l l e d  

o n  a x l e  i n  s a m e  p o s i t i o n  n o t e d  a t  r e m o v a l .

N O T E :  I f  a u x i l i a r y  s p r i n g s  a r e  u s e d ,  p l a c e  

s p r i n g  a s s e m b l y  a n d  s p a c e r  i n  p o s i t i o n .

N O T E :  I f  a l l  r u s t  o r  s c a l e  b u i l d - u p  i s  n o t  r e 

m o v e d  f r o m  s p r i n g  l e a v e s  a t  c e n t e r  n e a r  U - b o l t s ,  

U - b o l t s  w i l l  e v e n t u a l l y  w o r k  l o o s e .

2 .  I n s t a l l  U - b o l t  s p a c e r  o v e r  c e n t e r  b o l t  o n  

t o p  l e a f  s p r i n g .

3 .  S e a t  U - b o l t s  i n  s p a c e r  a n d  s e c u r e  s p r i n g

FRONT HANGER BRACKET

SPRING ASSEMBLY
REAR HANGER BRACKET

RETAINER BOLT

U-BOLT NUTS

Shim Install:
Thick Edge Forward—4° Pinion Angle 
Thin Edge Forward—6* Pinion Angle 
Not Used with 5° Pinion Angle

TILT CAB MODELS (TYPICAL)

FRONT —

SERIES TM7500A

FRONT.
AUXILIARY SPRING 
FRONT BRACKET

AUXILIARY SPRING 
REAR BRACKET

REAR SPRING 
FRONT BRACKET

TORQUE ROD FRONT 
MOUNTING BRACKET

REAR SPRING 
REAR BRACKET

TORQUE ROD REAR ° P, 
MOUNTING BRACKET U

BOLT /  SPRING ASSEMBLY

TORQUE ROD U-BOLT SPACER' 
ASSEMBLY

REAR AXLE 
ASSEMBLY

SHIM -  INSTALL: 
l\ Thick Edge Forward-4" Pinion Angle 
‘ Thin Edge Forward—6” Pinion Angle 

Not Used With 5* Pinion Angle

-BOLT

U-BOLT NUT

CONVENTIONAL CAB MODELS (TYPICAL) SPRING ANCHOR PLATE T-6822

Figure I —Link Type Rear Suspension (Typical)
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REAR SUSPENSION 4-27

Figure 2—Radius Leaf Type Rear Suspension

to axle by installing anchor plate and nuts on U- 
bolts. Tighten nuts to torque listed  in "Specifica
tions" at end of this section.

4. Lower fram e until end of spring enters 
hanger.

5. Com press rad ius leaf with a C-clam p until 
radius leaf eye and hanger holes a re  aligned.

a. On all models, in se rt radius leaf r e 
ta iner bolt through leaf and hanger. Tighten bolt 
to torque listed  in "Specifications."

6. Remove C-clam p from  radius leaf, lower 
vehicle, and install rebound pin at front and re a r  
hangers. On all s tee l tilt models install r e 
bound pins with lock groove flush with surface 
of brackets, install locks, and secure with lock 
bolt. Bend tab of lock over flat of retaining 
bolt. On other models, drive rebound pin in flush 
with bracket surface, then hook re ta in er over edge 
of b rackets and install bolt and lock w asher to se 
cure each re ta in er (fig. 2).

7. On vehicles using shock abso rbers, con
nect lower end of shock absorber bracket and 
tighten nuts to torque listed  in "Specifications" at 
end of this section.

8. On other models using pins, install fitting 
and lubricate radius leaf anchor pin. R efer to 
LUBRICATION (SEC. 0) in th is manual, for type 
of lubricant.

9. Remove blocking and lower fram e to place 
weight on springs. Check U-bolt nuts for proper 
torque. R efer to "Specifications" at end of this 
section fo r torque.

Figure 3—Removing or Installing Rebound Pin (Typical)

REPLACING RADIUS LEAF EYE 
BRONZE BUSHING (WITH SPRING 

ASSEMBLY IN VEHICLE)

REMOVAL (Fig. 6)
1. Jack up vehicle fram e so that forward, 

hooked end of spring leaf touches rebound stop 
pin.

2. Remove spring eye pin clamp bolts.
3. C om press radius leaf with a heavy duty 

C-clam p to relieve tension of radius leaf on eye 
pin, then rem ove lubrication fitting from  pin.

4. Install adapter (J-8118) into lubrication 
fitting hole in end of radius leaf pin and use slide 
ham m er to withdraw rad ius leaf pin (fig. 4).

NOTE: It may be necessary  to drive radius 
leaf pin out with a drift and ham m er.

5. R elease C-clam p to allow rad ius leaf to

Figure 4—Removing Radius Leaf Pin with 
Slide Hammer and Adapter
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REAR SUSPENSION 4-28

Figure S—Replacing Rubber Type Eye Bushing

drop below bracket, then using bushing rem over 
and in sta lle r (J-8459) replace spring eye bushing 
as follows:

a. P lace large O.D. of guide (J-8459-4) over 
threaded end of shaft ( J -845 9-1), then lubricate 
th reads of shaft and in sert threaded end of shaft 
through radius leaf bushing from  inner side.

b. Install sleeve (J-8459-5), stop (J-8459-2), 
bearing, washer, and nut (J-8459-6), over threaded 
end of shaft. Hold shaft from  turning and use a 
socket wrench with a long handle to turn  nut and 
draw  the radius leaf bushing out.

c. D isassem ble tool assem bly (J-8459).

INSTALLATION (Fig. 7)
1. Install new radius leaf bushing using special 

tool assem bly (J-8459) as follows:

STARTING REMOVAL W ITH SOCKET HANDLE

Figure 6—Removing Spring Eye Bushing

a. A ssem ble large O.D. of guide (J-8459-4) 
over threaded end of shaft (J-8459-1); then lub ri
cate radius leaf spring eye, bushing, and shaft 
th reads.

b. Install bushing over shaft and in sert th read
ed end of shaft through inner side of radius leaf 
spring eye.Install stop (J-8459-2), bearing, washer, 
and nut (J-8459-6) over threaded end of shaft.

c. While holding shaft to prevent turning, 
tighten nut (J-8459-6) to draw bushing into the 
radius leaf spring eye until bushing contacts stop 
(J-8459-2).

d. Check radius leaf pin for slip fit in bushing 
and ream  bushing as necessary .

2. With fram e ra ised  so hooked spring leaf 
just contacts rebound pin, use a heavy duty C- 
clamp to draw radius leaf spring eye into align
ment with hole in bracket. Install the radius leaf 
pin with hole for lubrication fitting facing out. 
Index notch on end of radius leaf pin with clamp 
bolt holes in spring bracket.

3. Install clamp bolts, nuts, and lock w ashers, 
then install lubrication fitting in pin and lubricate 
with lubricant specified in LUBRICATION (SEC. 0) 
in this manual.

4. Remove C-clam p and lower fram e to place 
weight on springs.

AUXILIARY SPRINGS

Some vehicles have auxiliary re a r  springs 
which a re  necessary  for certain  types of operation. 
When used, the auxiliary spring leaves a re  in sta ll
ed above the regu lar re a r  spring assem bly andare  
held in place by long U-bolts which secu re  main 
spring and helper to axle. B rackets a re  installed 
on fram e and a re  contacted by the auxiliary spring 
to provide added stability required  for unusual 
conditions. An a ir  gap between helper spring and
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REAR SUSPENSION 4-29

1 R earw ard R ear Axle
2 F ram e Bracket (Rear)
3 Torque Rod
4 F ram e Bracket (Front)
5 F ram e
6 Forw ard R ear Axle
7 Beam Center Bushing
8 Equalizing Beam
9 Rebound Bolt

10 Top Pad Bolt Nut
11 Pad Set Screw
12 Lock Nut
13 Lock W asher
14 Top Pad Slide

_______________________COMPONENTS DISASSEMBLED______________________

Figure 8—Tandem Rear Axle Suspension (Hendrickson RTI (Typical)

15 Top Pad Bolt
16 Top Pad
17 Pin Lock Bolt
18 Spring Pin
19 Spring Eye Bushing
20 Spring Rebound Clips
21 Spring Assembly
22 Center Bolt
23 Spring Saddle
24 Saddle Cap Stud
25 Stud Nut
26 Saddle Caps
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REAR SUSPENSION 4-30

pad is  provided for empty vehicle to ensure a soft 
ride.

SHOCK ABSORBERS

Shock abso rbers, used as standard o r optional 
equipment on som e vehicles, a re  non-adjustable 
and non-repairable. Maintenance operations a re  
lim ited to replacem ent of rubber mounting grom - 
m ets and periodically tightening all mountings. If

a shock abso rber becomes inoperative, the com
plete unit must be replaced.

CAUTION: When replacing a shock 
absorber, check the model number stamp
ed on the unit to make sure it is the same 
model as the one removed. Defective 
shock absorbers will permit springs to 
bottom, causing poor ride, with the possi
bility of broken springs as a result.

HENDRICKSON TANDEM REAR SUSPENSION

DESCRIPTION

In the Hendrickson RT and RU type suspension 
equalizing beam s a re  used to tie  front and re a r  
axles together, and perm it independent vertical 
movement of each axle as required  by road s u r
face. Road shocks a re  partia lly  absorbed through 
use of rubber bushings at beam center, ends, and 
torque a rm s. Driving and braking forces a re  tra n s 
m itted to the vehicle chassis through non-adjust
able solid torque rods and the equalizer beam s. 
The springs ca rry  the load and maintain tran sv e rse  
relationship of fram e to axle. Torque rods a re  
positioned to maintain p roper drive line alignment 
and stabilize driving and braking forces.

The basic difference between the RT and RU 
type suspension is  that the RT-type embodies a 
spring top saddle pad that uses bolts in place of 
U -bolts to secure spring to axle. The RU-type 
employs solid front and re a r  torque rods and uses 
U -bolts to secure springs to axle. F igures 8 and
9 show typical arrangem ent of Hendrickson suspen
sion units described.

The Hendrickson RS 380 suspension shown in 
figure 10 uses rubber load cushions to absorb load 
and road shock. The rubber load cushion is an in
novation in tandem suspensions wherein the rubber 
rep laces the norm ally used steel leaf spring.

Positive mounting between the fram e and the 
suspension unit is  secured  by four rubber bushed 
drive pins, one for each load cushion. These bush
ings perm it the drive pins to move up and down in 
d irect relation to the movement of the load cushion. 
F igure 10 shows a cut-away of the load cushion.

Periodic lubrication has been fully elim inated 
by the use of the rubber load components.

TANDEM UNIT REMOVAL 
AND INSTALLATION

When a m ajor overhaul is  required , the com
plete tandem unit should be removed from  the

fram e; however, torque rods, springs, equalizing 
beam s, and other p a r ts  may be rem oved sep a ra te 
ly as required .

Component p a rts  may also be rem oved from  
RS-380 rubber cushion suspension and will be des
cribed la te r  in text.

CAUTION: Before removing the tan
dem unit, use jacks and other equipment 
to block vehicle securely to prevent axle 
assemblies from rolling or pivoting at 
equalizer beam ends when torque rods 
are disconnected.

REMOVAL -  RT AND RU MODELS 
(Refer to F igures 8 and 9)

NOTE: The following procedure explains the 
method whereby the spring eyes a re  separatedfrom  
fram e brackets. However, if fram e can be ra ised  
to any height and the spring forw ard brackets a re  
bolted to fram e and not riveted, separation can be 
made between brackets and fram e ra ils . Also, it 
would not be necessary  to remove the forw ard 
duals.

1. Block wheels on re a r  axle and disconnect 
brake lines from  axles. Raise and safely support 
forw ard axle then rem ove forw ard duals.

2. Disconnect p ropelle r shaft from  forw ard 
re a r  axle as explained in "PROPELLER SHAFTS” 
(SEC. 4D) in this manual.

3. Raise vehicle fram e to remove load from  
springs. Support fram e securely  and rem ove r e 
bound bolt from  bottom of spring re a r  bracket.

4. Remove lock bolt securing spring pin in 
front bracket. Remove lubrication fitting from  
inner end of pin. In som e cases pin may be rem ov
ed with slide ham m er and adapter from  inner side 
of hanger. If this is  not possib le , rem ove pin using 
soft d rift and ham m er from  outer side of hanger.

5. Tem porarily install single wheel on each 
side of front axle so assem bly can be removed 
from  under chassis.

6. P lace jacks and other equipment at each
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REAR SUSPENSION 4-31

axle to prevent axle assem blies from  rolling or 
pivoting at equalizer beam ends when torque rods 
a re  disconnected.

7. At each axle end, remove nut from  torque 
rod end stud and drive end stud out of axle bracket 
using a soft ham m er.

8. Using a suitable hoist, ra ise  re a r  end of 
fram e and ro ll axles, with equalizer beam s and 
springs, out from  under fram e.

REMOVAL -  RS-380 TYPE 
(Refer to Fig. 10)

1. On the RS-380 rubber cushion type suspen
sion the f irs t  two steps of the above RT and RU 
procedure apply with the exception of removing 
front duals. It is also necessary  to accom plish the 
following:

2. Remove the 28 side and lower suspension 
hanger attaching bolts securing hangers to fram e.

3. With axle housings secured safely, d is
connect torque rods at axle ends by removing nuts

then driving ends from  brackets with soft drift and 
ham m er.

4. R aise fram e until sufficient clearance exist, 
then carefully ro ll entire assem bly from  under 
fram e.

5. Lower fram e to safety stands or other 
suitable supports.

INSTALLATION RT AND RU TYPE
1. Roll axles and wheels, with equalizer beam s 

and springs attached, in position under fram e.
2. Lower fram e as required  to align spring 

front pin with bracket ra ise  and support forward 
axle, then remove wheels. Install spring front pin 
through bracket and spring eye, with m illed flat 
near end of pin aligned with lock bolt hole in b ra c 
ket. Use a soft ham m er to drive pin in.

3. Install spring front pin lock bolt and nut 
and tighten firm ly. Install lubrication fitting in 
inner end of pin.

4. Install rebound bolt in re a r  bracket.

(AXLE MUST BE IN OPERATING 
POSITION BEFORE SADDLE CAPS 

ARE TIGHTENED)

1 Torque Rod (Rear)
2 Torque Rod Bracket
3 Torque Rod (Front)
4 Spacer
5 F ram e Bracket (Front)
6 F ram e
7 Forw ard R ear Axle

8 Spring Eye Bushing
9 Top Pad

10 Spring Saddle
11 Beam Center Bushing
12 Cap Screws
13 Spring Saddle Cap
14 Equalizing Beam

15 Top Pad U-bolt
16 Spring Assembly
17 Rebound Bolt
18 Spring Bracket (Rear)
19 R earw ard R ear Axle
20 Spacer

T-6820

Figure 9—Tandem Rear Axle Suspension (Hendrickson RU) (Typical)
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REAR SUSPENSION 4-32

5. Install torque rods to axle brackets.
NOTE: When tightening nuts, rap bracket with

ham m er to drive tap er of torque rod stud into 
bracket. Tighten nut to torque listed  in "Specifica
tions" at end of this section.

6. Connect brake lines to each axle assembly; 
then connect p ropelle r shaft and check drive line 
alignment as covered in "PROPELLER SHAFTS” 
(SEC. 4D) in this manual.

7. Install front duals, then remove supports 
from  under axle.

8. Lubricate shackle pin at lube fitting.

NOTE: C are should be exercised to prevent 
axles from  rolling and causing injury o r damage 
to p arts .

INSTALLATION -  RS-380 TYPE 
(Refer to Fig. 10)

1. Raise fram e to supply sufficient clearance 
of suspension assem bly under fram e and c ro ss 
m em bers.

2. Roll assem bly complete with wheels, equal
iz e r beam s, cushion assem bly, and hangers under 
fram e.

3. Lower fram e taking care to align suspen
sion hanger bolt holes with bolt holes in fram e. 
Use drift through holes if necessary . R est fram e 
on hangers.

4. Install the 28 side and lower hanger bolts,

lock w ashers, and nuts. Torque nuts to 90 to 110 
foot-pounds.

5. Install torque rods to axle b rackets as 
described under "Torque Rods."

6. Connect brake lines to axles, and connect 
prop shaft to forw ard re a r  axle as described in 
"P ro p e lle r Shafts" (SEC. 4D) in this manual.

SPRING REPLACEMENT 
(RT AND RU MODELS)

REMOVAL (Refer to Figs. 8 and 9)
1. Remove duals from  front and re a r  tandem s 

to facilitate rem oval of spring eye pin if pin must 
be driven from  bracket. Raise and support vehicle 
fram e to remove load from  springs.

2. Remove rebound bolt from  bottom of spring 
re a r  bracket.

3. Remove lock bolt securing spring pin in 
front bracket. Remove lubrication fitting from  
inner end of pin, pin may be rem oved with slide 
ham m er. In some cases it may be necessary  to 
drive pin out with soft drift and ham m er from  
outer side.

4. On vehicles equipped with the "RT" type 
suspension shown in figure 8, remove four bolts 
which attach spring saddle top pad to spring saddle; 
hold nuts at bottom while turning bolt at top. Loosen 
lock nuts on top pad setscrew , then loosen setscrew  
and lift top pad and then slide from  top of spring.

NUT TORQUE 
200-250 FT.-LBS

-40-50 FT.-LBS. 

90-110 FT.-LBS. TORQUE ROD

190-210 FT.-LBS. SADDLE CAP 225-275 FT.LBS.

FRONT CROSS TUBE EQUALIZING BEAM t-6819

Figure 10—Tandem Rear Axle Suspension (Hendrickson RS-380)
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REAR SUSPENSION 4-33

Figure 11 —Tool Application for Replacing 
Spring Eye Bushing

Lift spring assem bly up and rearw ard  to remove 
from  spring saddle.

5. On vehicles equipped with the "RU" type 
suspension shown in figure 9, remove bolts which 
attach spring saddle cap to saddle; then lift spring 
and saddle assem bly up and rearw ard  to remove. 
It may be necessary  to ra ise  fram e higher for 
saddle to c lear equalizer beam. Remove U-bolt 
nuts which attach top pad to saddle, then remove 
U-bolts, top pad, and saddle from  spring.

R ear Spring Front 
Pin

Spring Eye Bushing 
Spring Eye 
R ear Spring Front 

Bracket 
Fram e Side Rail 
Spring Pin Lock

T -J 001

Figure 12—Section Through Spring Eye 
and Front Bracket (Typical)

clips. Rebound clips should be tight enough to hold 
spring leaves in alignment, but not tight enough to 
re s tr ic t  free movement of leaves.

5. Check for broken o r loose spring center 
bolt. Replace or tighten as necessary .

6. Make su re machined su rfaces of spring 
saddle a re  clean. Spring leaves must be free of 
ru st and sca le  build-up if they a re  to be retained 
securely  by U -bolts.

INSPECTION OF SPRING
1. Thoroughly wash spring eye bushings and 

bracket pins to remove all old lubricant. Make 
su re  lubricant passages in pins a re  open.

2. Insert pins into plain bushings in spring 
eyes and bracket and check for looseness. If ex
cessive looseness is evident, pins and bushings 
must be replaced. R efer to "Replacing Radius Leaf 
Eye Bushing" ea rlie r  in this section for bushing 
replacem ent procedure. F igure 11 shows a rran g e
ment of tools for removing and installing spring 
eye bushing on tandem suspension.

3. Inspect spring assem bly for broken leaves. 
No. 1 and No. 2 leaves can be replaced. If other 
leaves a re  broken, replace complete spring assem 
bly. Replace broken leaves as directed la te r  under 
"R epair."

4. Inspect spring for loose or broken rebound

SPRING LEAF REPLACEIVENT
1. M ark down one side of springs to assu re  

original position of springs when assem bling later, 
then place spring in a vise o r a rbo r p re ss , next to 
center bolt.

2. Remove nuts and bolts from  spring r e 
bound clips.

3. F ile off peened end of center bolt, then r e 
move nut and bolt.

4. R elease vise or a rbo r p re ss  slowly to avoio: 
possible injury. Separate spring leaves and clean 
thoroughly, using a wire brush if necessary .

5. Replace any broken rebound clips.
6. Replace broken leaf and stack leaves in 

co rrec t o rder, applying a thin film  of graphite 
g rease  to each leaf. Align center bolt holes in 
spring leaves with long drift, then com press spring 
leaves in vise o r a rbo r p re ss .
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REAR SUSPENSION 4-34

7. Install center bolt and nut and tighten nut. 
Peen end of bolt to prevent nut loosening.

8. Remove spring from  vise or arbor p re ss . 
Align spring leaves by tapping with hammer; then 
insta ll rebound clips, bolts, and nuts. Tighten 
enough to hold spring leaves in alignment, but not 
enough to re s tr ic t free  movement of leaves.

INSTALLATION (WITH "RT"
TYPE SUSPENSION (Fig. 8)

1. Position spring assem bly on spring saddle 
with head of center bolt in locating hole in saddle 
and with spring ends in place in fram e brackets.

2. P lace top pad slide on top spring leaf, then 
position top pad over spring and saddle.

3. Install top pad to saddle bolts and nuts and 
tighten snugly. Tighten top pad setscrew s to torque 
listed  in "Specifications" at end of this section. 
Tighten setscrew  lock nuts.

IMPORTANT: The top pad setscrew s must be 
tightened to specified torque to properly seat 
spring against machined face of saddle before 
torquing top-pad-to-saddle bolts.

4. Tighten top-pad-to-saddle bolts to torque 
listed  in "Specifications." Hold nuts at bottom while 
using torque wrench on bolt heads at top.

5. Install spring eye pin through bracket and 
spring eye, with milled flat near end of pin aligned 
with lock bolt hole in bracket. Use a soft ham m er 
to drive pin in from  outer side. Install spring front 
pin lock bolt and nut with w asher and tighten firm ly. 
Install lubrication fitting in inner end of eye pin. 
Figure 12 illu stra tes section through pin, spring 
eye, and fram e bracket.

6. Install spring rebound bolt in lower end of 
re a r  fram e bracket. Lubricate spring ends as di
rected  in LUBRICATION (SEC. 0) in this manual. 
Remove support from  under fram e.

INSTALLATION (Fig. 9)
(WITH "RU" TYPE SUSPENSION)

NOTE: To obtain p roper torque on top pad to 
spring saddle U-bolt nuts, assem ble spring saddle 
and top pad to spring assem bly p rio r to installing 
spring assem bly in vehicle.

1. Position spring saddle on spring assem bly 
with head of center bolt in locating hole in saddle.

2. Position top pad on spring assem bly, then 
place U-bolts over top pad and through saddle 
assem bly. P lace nuts on U-bolts and tighten to 
275-325 foot-pounds torque.

3. Position spring and saddle assem bly over 
equalizer beam and install spring front pin through 
bracket and spring eye, with m illed flat near end 
of pin aligned with lock bolt hole in bracket. Use 
a soft ham m er to drive pin in from outer side.

4. Install spring front pin lock bolt and nut 
and tighten firm ly. Install lubrication fitting.

5. Install rebound bolt in lower end of re a r

bracket. Lubricate spring ends as directed in 
LUBRICATION (SEC. 0) in this manual.

6. Position axles in operating position, then 
check to be su re  spring saddle is p roperly  posi
tioned over equalizer beam and beam center bush
ing. Install spring bolts to torque lis ted  in "Speci
fications" at end of this section. Remove support 
from  under vehicle fram e.

SADDLE REMOVAL AND REPAIR 
(RS 380 TYPE SUSPENSION)

SADDLE REMOVAL (Refer to Fig. 10)
1. Remove equalizing beam s and cro ss  tube 

as described under "Equalizing Beam Removal."
2. Support the saddle assem bly from  under

neath to prevent damage or personal injury during 
rem oval of the vertical drive bushing caps.

3. Remove the vertical drive bushing caps, 
and remove the vertical drive pin nuts and flanged 
w ashers.

4. Remove saddle(s) and load cushions from  
vertical drive pins.

VERTICAL DRIVE BUSHING 
REPLACEMENT

1. P re s s  old bushing out, using a suitable 
sleeve to exert force from  the top of the saddle.

IMPORTANT: If the outer sleeve is frozen to 
the saddle wall, p re ss  the inner sleeve and rubber 
bushing out of the saddle and work the outer sleeve 
out of the saddle. Do not cut sleeve with to rch  or 
use heat as saddle is heat-treated .

2. Clean the bushing cavities in the saddles 
with solvent and remove any nicks with em ery 
cloth.

3. Coat saddle cavities and outer sleeve of 
new vertical drive bushing with rust-proofing 
compound.

4. Install new bushing in saddle.
NOTE: This bushing is not a p re ssed  fit and 

new bushings can be hand p ressed .

LOAD CUSHIONS
Visual inspection will determ ine necessity  for 

replacem ent. If the load cushion is cut o r damaged, 
it will lose its load-carrying capacity and rep lace
ment should be made.

The free  height (no load) of the load cushion 
is  3-15/16 inches and it is possible that a perm 
anent set could resu lt in serv ice. Whenever a 
saddle(s) is removed from  vehicle for any reason 
this free  height should be checked. If a perm anent 
set of nor more than 1/4-inch is noted, the cushion 
is  s till considered acceptable for re -u se .

NOTE: This means that a load cushion with a 
free  height of le ss  than 3-11/16 inches should be 
replaced.
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REAR SUSPENSION 4-35

SADDLE INSTALLATION
1. Install the vertica l drive bushing caps. 

Tighten nuts to 100-125 foot-pounds torque.

2. Position load cushions on saddle(s).

3. Support saddle assem bly from  underneath 
to prevent damage or personal injury during in
stallation. Position saddle(s) on vertical drive pins 
and install flanged w ashers (flange down) and nuts. 
Tighten vertical drive pin nuts to 175-225 foot
pounds torque.

4. Install equalizing beam s and cross tube 
as described la te r under "Equalizing Beam In
stallation."

EQUALIZING BEAM REMOVAL 
AND REPAIR ( RT AND RU)

The following procedures cover rem oval and 
installation of either equalizing beam without r e 
moving any other units of the suspension system . 
When removing an axle assem bly, accom plish only 
steps required  to loosen axle at each end of beam.

EQUALIZING BEAM REMOVAL (Fig. 13)
1. Raise and support fram e to remove weight 

from  beam s.
2. At axle b rackets, remove nuts (5), w ashers

(7), and bolt (1). P ry  adapters (2) from  bushings 
and brackets.

3. With blocking under beam cross tube (fig.
14 o r 15) to support weight of beam s, rem ove sad
dle caps (fig. 8 o r 9) attached with four nuts and 
special flat w ashers.

4. Lower the cro ss  tube and beams, then slide 
beam s from  tube ends.

EQUALIZING BEAM INSPECTION
1. Inspect beam  end bushings and beam center 

bushing for evidence of damage or deterioration of 
the rubber. If any damage is evident, replace bush
ings as d irected  under "Equalizing Beam Bushing 
Replacem ent" la te r  in th is section.

2. Inspect c ro ss  tube and replace if bent or 
worn.

EQUALIZING BEAM BUSHING 
REPLACEMENT

P re s s  old bushing out, using a suitable d river 
o r p re ss  to exert force on bushing outer sleeve. 
P re s s  new bushing into place, exerting force on 
bushing outer sleeve until outer sleeve extends 
an equal distance through beam  at both sides.

EQUALIZING BEAM INSTALLATION 
(Refer to Fig. 14 o r 15)

1. Position beam s, with cross tube in place 
at spring saddles (fig. 8 or 9) and axle brackets.

1 Bolt
2 Adapter
3 End Bushing
4 Equalizing Beam
5 Bolt Nut
6 Center Bushing
7 Washer

Figure 13—Equalizing Beam Components (Typical)

1 Beam Center Bushing
2 Spring Saddle
3 Spring Assembly
4 Spring Saddle Top Pad
5 Top Pad to Spring

Saddle Bolts

11
6 Lock Nut
7 Set Screw
8 Equalizing Beam
9 Cross Tube

10 Spring Saddle Cap
11 Stud TPM -8363

Figure 14—Section Through Spring Saddle 
and Beam (RT Type Suspension)
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REAR SUSPENSION 4-36

SPRING SADDLE 
TOP PAD/1 S^

SPRING
SADDLE

TOP PAD TO 
SPRING SADDLE 

U-BOLT

-BOLT NUT

CROSS
TUBE

WASHER

Figure 15—Section Through Spring Saddle 
and Beam (RU Type Suspension)

NOTE: At axle end of beam,' install adapters 
(2, fig. 13) at each side of bracket and into bushing.

IMPORTANT: The cut-off (flat) side of each 
adapter m ust be located in a vertical position as 
shown in figure 16.

2. Install bolt and washer through adapter and

Figure 16—Adapter and Retaining Bolt at Axle Bracket

axle bracket at each end of equalizing beam (fig. 
16).

NOTE: Install bolt and w asher from  inner side 
with nut located toward wheels (fig. 16). Tighten 
nuts o r bolts to torque listed  in "Specifications" 
at end of th is section. F igure 17 shows section 
through mounting.

3. Install spring saddle caps to attach beam 
center bushing to spring saddle. Install saddle cap 
stud nuts or cap screw s and tighten to torque listed  
in "Specifications" at end of this section.

TORQUE RODS 
(ALL RT AND RU MODELS)

Solid type torque rods a re  used on all vehicles 
equipped with the tandem  suspension system . The 
torque rods serve  to maintain p roper drive line 
angles and stab ilize driving and braking fo rces.

NOTE: R efer to "PROPELLER SHAFTS" (SEC. 
4D) for torque rod installation and drive line angle 
adjustm ent procedure.

TORQUE ROD REMOVAL
IMPORTANT: If torque rods a re  to be rem ov

ed and ends replaced or repositioned, m easure 
overall length of rod (center of ball stud sea t at 
one end to center of ball stud sea t at the other end) 
to a ssu re  installation of the sam e length rod.

1. At axle end, remove nut from  torque rod 
end stud and drive end stud out of bracket on axle 
housing using a soft ham m er.

2. At fram e end, remove self-locking nuts 
from  bolts attaching torque rod b racket to fram e 
crossm em ber. Note the number and position of 
shim s o r sp acers  (if used) between bracket and 
fram e m em ber, then rem ove torque rod and fram e 
bracket assem bly.

IMPORTANT: Shims and spacers a re  used on 
vehicles equipped with front and re a r  torque rods 
to maintain drive line alignment.

3. Clamp torque rod bracket in vise, remove 
nut from  torque rod end stud, then drive stud out 
of b racket with soft ham m er and d river.

TORQUE ROD INSPECTION
Examine ball studs for damaged threads and 

for looseness in rubber bushings in torque rod 
ends. If any damage o r deterioration  of the rubber 
is  evident, the complete torque rod assem bly must' 
be replaced.

Inspect taper su rfaces on torque rod end studs. 
Check tapered  hole in fram e and axle b rackets for 
w ear by checking fit of new torque rod end stud in
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REAR SUSPENSION 4-37

hole. Replace bracket if looseness is  evident. Re
move all b u rrs , g rease , paint, or other foreign 
m ateria l from  the hole o r stud taper before in
stalling.

TORQUE ROD INSTALLATION
1. Install torque rod bracket on fram e c ro ss 

m em ber.
IMPORTANT: It is  essential to use sam e

num ber of spacers or shim s as previously used to 
assu re  original drive line alignment.

2. Install torque rod with end studs inserted  
through brackets at axle and at crossm em ber. In
sta ll nut and w asher on each end stud. With weight 
of unloaded vehicle on suspension, tighten torque 
rod end stud nuts firm ly. Strike ball end of each 
end stud a sharp blow with ham m er to assu re  sea t
ing of tapers.

PAGE AND PAGE LIGHT WEIGHT HUSKY REAR SUSPENSION

On steel and aluminum tilt cab models, driv
ing and braking forces a re  transm itted  to the 
vehicle chassis through solid front and re a r  torque 
rods and rocker a rm s. Inverted springs a re  center 
mounted to the c ro ss  tube with spring eyes rubber 
encased in cup-shaped re ta in ers .

The torque rods a re  positioned to maintain 
p roper drive line alignment as well as to stabilize 
driving and braking fo rces. F igure 18 shows a 
typical arrangem ent of suspension system  units. 
Rubber mounts and bushings a re  used at all pivot 
points including torque rod ball studs.

When a m ajor overhaul is  required, the com
plete tandem unit should be removed from  the 
fram e; however, torque rods, springs, rocker 
a rm s, and other components may be removed 
separately  as required . Vehicle should be safely 
blocked to prevent rolling before starting  work.

TANDEM UNIT REPLACEMENT

TANDEM UNIT REMOVAL
1. Block wheels on both axles and disconnect 

brake lines from  axles.
2. Disconnect propelle r shaft from  forw ard 

re a r  axle as ejqplained in "PROPELLER SHAFTS" 
(SEC. 4D).

3. Support fram e securely  and rem ove bolts 
which attach pedestal to cross tube or fram e.

4. On all models, note number of shim s be
tween torque rod brackets and bogie crossm em ber, 
to insure sam e dimension at installation. At each 
axle end, remove nut from  torque rod end stud and 
drive end stud out of axle bracket using a soft 
ham m er.

5. Check to make su re  all lines have been 
disconnected from  axle, then using a suitable hoist, 
ra ise  re a r  end of fram e and ro ll axles, with rocker 
a rm s cro ss  tube and springs, out from  under fram e.

TANDEM UNIT INSTALLATION
1. Roll axles and wheels, with rocker arm s 

c ro ss  tube, and springs attached, in position under 
fram e.

2. Lower fram e as required  to align pedestal 
with c ro ss  tube or fram e and install pedestal to 
cro ss  tube o r fram e bolts and tighten to torque 
listed  in "Specifications" at end of this section.

3. Install torque rods to axle bracket.

NOTE: When tightening torque rod stud nuts, 
rap bracket with ham m er to drive taper of torque 
rod stud into bracket. Tighten nut to torque listed  
in "Specifications" at end of this section.

4. Connect brake lines to each axle assembly, 
then connect propelle r shaft and check drive line 
alignment as covered in "PROPELLER SHAFTS" 
(SEC. 4D).

SPRING REPLACEMENT

SPRING REMOVAL (Fig. 18)
1. R aise vehicle fram e to remove load from  

spring. Support fram e securely.
2. Remove cro ss  tube to spring cap U-bolt
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REAR SUSPENSION 4-38

nuts and remove spring cap from  spring.
3. Remove nuts from  insulator cap to rocker 

arm  U -bolts, then remove insulator cap and insul
ator (inset, fig. 19).

4. Lift spring and remove from  rocker arm .

SPRING INSTALLATION (Fig. 18)
NOTE: Before installing spring assem bly in 

vehicle, inspect rubber insulator and spring cam 
for excessive wear o r damage.

1. Position spring assem bly on rock er a rm  
with spring eye engaging insulator and cam as 
shown in Inset, figure 20.

2. Position insulator cap over spring eye, in
su lator, and spring cam; then install insulator cap 
to rocker a rm  U-bolt. Tighten U-bolt nuts firm ly.

3. Position spring cap on spring assem bly 
with head of center bolt in locating hole in spring 
cap. Install U-bolts over bracket on cross tube and 
attach to spring cap with nuts and w ashers. Tighten 
nuts to torque listed  in "Specifications" at end of 
this section.

4. Tighten insulator cap to rocker a rm  U-bolt 
nuts to torque listed  in "Specifications" at end of 
th is section. Remove support from  under fram e.

ROCKER ARM 
(PAGE AND PAGE LWH)

ROCKER ARM REMOVAL (Fig. 19)
1. Safely support ax les, then remove wheels.
2. R aise and support fram e to remove weight 

from  rocker a rm s.
3. With c ro ss  tube and rocker a rm  safely 

supported, remove nuts and lock w ashers from  
spring cap. Remove spring cap and cro ss  tube to 
spring cap U -bolts.

4. At axle b rackets, remove nuts, w ashers, 
and bolt. P ry  adapters from  bushings and brackets.

5. Lower the cross tube and rocker arm , then 
slide the rocker arm  from  end of cro ss  tube.

ROCKER ARM INSPECTION (Fig. 19)
1. Inspect rocker arm  end bushings for evi

dence of damage or deterioration of the rubber. 
If damage o r deterioration  is  evident, replace 
bushings as d irected  la te r under "Rocker Arm 
Bushing Replacem ent."

2. Inspect cross tube bushings (Inset, fig. 19) 
fo r evidence of damage o r deterioration of rubber. 
If damage is evident, rep lace bushing as directed

1 Rearward R ear Axle
2 Rear Torque Rod
3 Front Torque Rod
4 Pedestal Spacer
5 F ram e

6 Forw ard R ear Axle
7 Pedestal
8 Spring
9 U-bolt

10 Insulator Cap

11 Spring U-bolt
12 Bolt
13 Com pression Cap
14 Rocker Arm
15 Spring Cap t -6821

Figure J 8—Page and Page (LWH) Rear Suspension Installed (Typical)
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REAR SUSPENSION 4-39

la te r under "C ross Tube Center Bushing Replace
m ent."

ROCKER ARM BUSHING REPLACEMENT
P re ss  old bushing out, using a suitable d river 

to exert force on bushing outer sleeve. P re s s  new 
bushing into place, exerting force on bushing outer 
sleeve until outer sleeve extends an equal distance 
through rocker arm  at both sides.

CROSS TUBE CENTER BUSHING 
REPLACEMENT (Inset, Fig. 19)

1. Remove dowel pin, bolt and w asher re ta in 
ing com pression cap to trunnion tube. Remove 
com pression cap.

2. Using a suitable tool, remove rubber bush
ing from  trunnion mount.

3. Thoroughly coat the rubber bushings, tru n 
nion mount, and tube with brake fluid, then insert

Pedestal 
Spring Cap 
W asher (Spring Cap)
Nut (Spring Cap)
C ross Tube to Spring Cap 

U-bolt 
Spring Assembly 
Trunnion Mount 
C ross Tube

Bushing
Com pression Cap 
Com pression Cap W asher 
Com pression Cap Bolt 
Dowel Pin
Rocker Arm Assembly 
Rocker Arm Bushing 
Axle Bracket 
Adapter Bolt

W asher
Bushing
Nut
Adapter 
Insulator Cap 
Insulator Cap U-bolt 
Insulator Spring 
Spring Cam
Pedestal to C ross Tube Nut

Figure 19—Page and Page ILWH) Rear Suspension Removed (Typical)
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REAR SUSPENSION 4-40

rubber bushings into trunnion mount until bushings 
seat against spacer located at center of the tru n 
nion mount bore. Slide trunnion mount assem bly 
onto trunnion tube using a rocking motion. Rotate 
assem bly until dowel pin engages slot in com
p ression  tube. Install dowel pin.

4. Tighten com pression cap bolt until exposed 
rubber m easures 0.045 to 0.125 inches on both 
ends.

NOTE: A minimum of 500 foot-pounds torque 
should be required  to displace the rubber bushings 
to dimensions listed  above. If less  than 500 foot
pounds torque is required, disassem ble and place

rubber spacer rings against the hub spacer ring 
and reassem ble.

ROCKER ARM INSTALLATION (Fig. 19)
1. P lace rocker a rm  in position at axle b rac

kets making certain  cross tube is  entered in rocker 
arm  center opening. Install adapters at each side 
of axle brackets and into rocker a rm  bushings.

2. At each end of rocker arm , install bolt with 
flat washer through axle bracket and rocker arm .

NOTE: Bolt should be installed from  inner 
side with nut located toward the wheel. Tighten

1 Com pression Cap Bolt
2 Com pression Cap Assembly
3 Rubber Bushing
4 Rocker Arm
5 Backing W asher
6 T hrust W asher
7 Com pression Cap Lock Nut
8 F ram e Reinforcem ent
9 F ram e

10 F ram e Rear Spring R ear 
Hanger Spacer

PAGE AND PAGE SUSPENSION SYSTEM

11 C om pression Bolt Retaining 19
Bolt 20

12 Com pression Bolt Retaining 21
Bolt Nut 22

13 Com pression Bolt Retaining 23
Bolt Nut W asher 24

14 Rocker Arm Bracket 25
15 Rubber Bushing 26
16 Com pression Bolt 27
17 Com pression Bolt Lock Bolt 28
18 Com pression W asher__________

Torque Rod 
Rubber Bushing 
Front Spring Hanger 
Com pression Bolt Lock Nut 
Brass W asher 
Torque Rod (Adjustable) 
Torque Rod (Adjustable) 
Rocker Arm Stop 
Spring (Front Unit)
Spring (Rear Unit)

T-l 01 8

Figure 20—Page and Page 800 Tandem Suspension
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REAR SUSPENSION 4-41

nuts o r bolts to torque listed  in "Specifications."
3. Position spring cap on spring assem bly 

with head of cen ter bolt in locating hole in spring 
cap; then place U-bolts over cross tube bracket 
and through spring cap. Install lock w ashers and 
nuts and tighten to torque listed  in "Specifications" 
at end of this section.

4. Install wheels, then lower vehicle.

PAGE AND PAGE

STANDARD MODEL ILLUSTRATED (Fig. 20)
Driving torque and braking forces a re  tra n s 

m itted directly to the fram e through torque rods 
at front axle unit and radius leaves at re a r  axle 
unit.

Through a rocker arm , torque rod, and radius 
leaf arrangem ent, the weight imposed upon the 
re a r  axle is equally d istributed between the two 
axle units as shown in figure 20. All pivot-points 
a re  rubber bushed. Torque rods a re  solid type.

The re a r  axle unit is equipped with adjustable 
eccentric com pression bolts which attach the re a r  
spring radius leaves to the rocker arm  bracket 
assem bly.

SPRINGS

REMOVAL (FRONT UNIT)
(Refer to Fig. 20)

1. Block front wheels to prevent vehicle from  
rolling. Jack up fram e until tension and weight a re  
removed from  springs. Block fram e securely.

2. Remove nuts and w ashers from  spring U- 
bolts, then rem ove U -bolts, U-bolt spacer, and 
U-bolt axle clamp.

3. Remove bolt nut, bolt, and rebound ro lle r 
from  rocker arm .

4. Move spring assem bly rearw ard  and r e 
move from  vehicle.

REMOVAL (REAR UNIT)
(Refer to Fig. 20)

1. Block front wheels to prevent vehicle from  
rolling, Jack up fram e until tension and weight 
a re  removed from  springs. Block fram e securely .

2. Remove nuts and w ashers from  spring 
U-bolts, then rem ove anchor plate, U-bolts and 
U-bolt spacer.

3. Remove bolt nut, bolt, and rebound ro lle r 
from  rocker arm .

4. At spring eye, remove com pression bolt, 
lock bolt, retaining bolt nut, flat w asher, and r e 
taining bolt.

5. Using suitable tools, p ry  com pression bolt 
out of spring eye, then rem ove com pression w asher 
at inside of fram e.

6. Remove spring assembly from  vehicle.

TORQUE RODS

Information pertaining to torque rod removal 
and installation rem ains the sam e as covered 
under "Torque Rods" at end of "Hendrickson Tan
dem R ear Suspension" section previously.

NOTE: R efer to "PROPELLERSHAFTS" (SEC. 
4D) for torque rod and drive line angle adjustm ent.

800 SUSPENSION

SPRING DISASSEMBLY
1. Mark down one side of springs to assu re  

original position of leaves when assem bling la te r, 
then place spring in a vise or a rbo r p re ss  next 
to center bolt.

2. On re a r  spring, remove nut, bolt, and 
spacer from  spring clip.

3. Remove spring center bolt. Release vise 
o r arbor p re ss  slowly to avoid possible injury.

CLEANING, INSPECTION. AND REPAIR
1. Clean all ru st and d irt from  spring leaves, 

using a w ire brush o r sc rap e r.
2. Inspect leaves for cracks o r b reaks. The 

Nos. 1, 2, and 3 leaves on front and Nos. 1, 2, and
3 main leaves and rad ius leaves Nos. 1 and 2 on 
re a r  can be replaced. If other than these leaves 
a re  broken, the complete spring assem bly must be 
replaced.

3. Inspect radius leaf rubber bushings. If 
bushings a re  worn o r deteriorated , replace.

ASSEMBLY OF SPRING
1. Stack spring leaves in c o rre c t  o rder, then 

com press leaves with vise o r arbor p re ss .

2. On re a r  spring, radius leaves, install spring 
clip spacer, clip bolt, and nut. Tighten nut firm ly.

3. Install center bolt and nut. Tighten nut 
firm ly, then re lease  vise o r a rbo r p re ss .

INSTALLATION (FRONT UNIT)
(Refer to Fig. 20)

1. P lace spring assem bly on spring seat, 
making su re ends of spring assem bly a re  properly 
positioned and that center bolt en ters locating hole 
in spring seat.

2. Position rebound rubber ro lle r  in rocker 
arm , then install bolt and nut. Tighten nut to 100- 
120 foot-pounds torque.

3. P lace U-bolt spacer on top of spring, then 
install U-bolts.

4. Install U-bolt axle clamp and U-bolt w ash
e rs  and nuts. Tighten nuts to torque listed  in 
"Torque Specifications” at end of th is section 
under "Page and Page 800 Suspension System."

5. Remove blocks and jacks from  under fram e.
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REAR SUSPENSION 4-42

INSTALLATION (REAR UNIT)
(Refer to Fig. 20)

1. P lace spring assem bly on spring sea t, mak
ing su re ends of spring assem bly are  properly 
positioned and that center bolt en ters locating hole 
in spring seat.

2. Install com pression bolt through rocker 
a rm  bracket and spring eye.

3. R eferring to center inset in figure 20, in
s ta ll com pression bolt, retaining bolt, com pression 
washer, retaining bolt flat w asher and nut. Align 
center tabs on outer end of com pression bolt with 
lock bolt hole in bracket, then install compession 
bolt lock bolt. Do not final tighten nuts and bolts 
at this tim e.

4. Position rebound rubber ro lle r  in rocker 
a rm , then install bolt and nut. Tighten nut to 100- 
120 foot-pounds torque.

5. With spacer on spring, install U-bolts.
6. Install U-bolt anchor plate, U-bolt flat 

w ashers, and nuts. Tighten nuts to torque listed  
in "Torque Specifications" at end of this section 
under "Page and Page 800 Suspension System."

IMPORTANT: Final tighten com pression bolt 
retaining bolt nut and com pression bolt lock bolt 
to torque listed  in "Torque Specifications" at end 
of this section, only after the proper axle-to-fram e 
alignment has been obtained.

7. Remove blocks and jacks from  under the 
fram e.

8. Check tandem alignment and adjust, if nec
essa ry , as d irected  under "Tandem Alignment” 
la te r in this section.

9. Finish tightening com pression bolt lock 
bolt to proper torque.

ROCKER ARM 
(PAGE AND PAGE 800)

ROCKER ARM REMOVAL (Item 4, Fig. 20)
1. To facilitate removal of rocker arm , ra ise  

front and re a r  axles, safely support underneath 
and remove wheels.

2. Remove co tter pin, cap stud nut, cap stud 
th rust w asher, and cap stud backing w ashers from  
com pression cap and stud assem bly.

3. Remove com pression cap-to -fram ebracket 
bolt and lock w asher.

4. Remove com pression cap and stud assem 
bly from  rocker a rm  and fram e.

5. At each end of rocker arm , remove r e 
bound bolt, nut, and rebound ro lle r  from  spring 
holder bracket.

6. Raise fram e until rocker a rm  end brackets 
c lea r ends of front and re a r  springs. Support 
fram e securely.

7. Remove rocker a rm  by pulling straigh t off 
hanger pivot pin.

CLEANING, INSPECTION, AND REPAIR
1. Inspect rocker arm . If broken or cracked, 

rep lace rocker arm .
2 . Inspect com pression cap and stud assem 

bly. If cracked o r broken, replace cap assem bly.
3. Inspect rocker arm  rubber bushings. If 

bushings a re  worn o r deteriorated , rep lace.
4 .  Inspect rocker arm  stop (2 6 , fig. 20) a t

tached to fram e. If broken o r cracked, replace.

ROCKER ARM INSTALLATION 
(Item 4 ,  Fig. 20)

1. Position rocker arm  with rubber bushings 
in place on fram e bracket,

2 . Position com pression cap and stud assem 
bly through rocker a rm  and fram e bracket.

3. Install com pression cap and stud to fram e 
bracket lock washer and bolt. Do not tighten bolt 
a t this tim e.

4 .  Install backing w ashers, th rust w asher, and 
cap stud nut. Tighten nut firm ly, then install cotter 
pin.

5 .  Now tighten com pression cap and stud to 
fram e bracket bolt to torque listed  in "Torque 
Specifications” at end of this section.

6. Lower fram e and rocker arm  until ends of 
front and re a r  springs re s t against cam s of rocker 
arm  spring holder b rackets.

7. Install rebound bolts, nuts, and rebound 
ro lle rs  to rock er arm  spring holder brackets. 
Tighten nuts to 100-120 foot-pounds torque.

8. Replace wheels a t front and re a r  axles as 
d irected  in WHEELS AND TIRES (SEC. 10) in this 
manual.

9. Remove supports from  axles and fram e and 
safely lower to norm al position. Inspect completed 
job for possible defects.

TORQUE RODS (FRONT UNIT) 
(PAGE AND PAGE 800)

REMOVAL (Fig. 20)

The procedure fo r removing the torque rods 
is as follows:

1. Remove cotter pins, nuts, com pression 
w asher, and b ra ss  washer from  both ends of torque 
rod.

2 . Drive com pression bolts with co llars out 
of spring fram e hanger at front and axle spring 
sea t at re a r  with a soft ham m er.

INSPECTION
1. Inspect torque rods for cracks, bent con

dition, o r damaged threads. Replace with new part 
if damaged in any way.

2 . Inspect rubber bushings for deterioration. 
Replace if necessary .
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REAR SUSPENSION 4-43

3. Inspect com pression w ashers, th rust wash
er, and com pression bolt and co llar assem bly for 
w ear o r damage. Replace as needed if w ear or 
damage is evident.

INSTALLATION (Fig. 20)
1. Position torque rods at spring fram e hanger 

and axle spring seat.
2. Install com pression bolt and co llar assem 

blies from  outside through spring seat, spring 
hanger, and torque rod assem bly.

3. Position tapered  com pression w ashers 
over inner ends of com pression bolt assem blies.

4. P lace b ra ss  w asher on inner ends of com
p ressio n  bolt assem blies. Install slotted nuts and 
tighten firm ly. Tap head of bolt to seat com press
ion w ashers, recheck tightness of nuts, then install 
co tter pins.

5. Check tandem  alignment and adjust, if nec
essa ry , a s  d irected  under "Tandem Alignment" 
following:

TANDEM ALIGNMENT

Tandem re a r  axle misalignment may be due 
to im proper number of torque rod shim s, loose 
spring U-bolts, worn torque rod ends, loose bolts, 
o r  elongated holes in spring hanger o r spring seat. 
If excessive t ire  w ear occurs when it is  apparent 
that the condition is  not caused by t ire  operation 
o r inadequate maintenance of the tandem unit, and 
afte r replacem ent of torque rods and springs, the 
axles should be checked fo r alignment. Check re a r  
axle alignment with axle cen ter lines at right 
angles to fram e. Check forw ard axle and make 
su re  that axle is p a ra lle l to the re a r  axle. Dimen
sion between axle cen ters should not vary more 
than one-quarter-inch  between either side. If the

REYCO TANDEM 

DESCRIPTION AND OPERATION

The Reyco tandem  suspension u tilizes two full 
floating v a r i- ra te  leaf type springs at each side of 
vehicle fram e. These springs a re  supported, and 
re tained in place by th ree  fram e mounted hanger 
b rackets, two of which serve  as mounts for the 
spring radius leaf rod eye, while the th ird  furnish
es support for r e a r  spring end. The center hanger 
b racket is of two-piece construction,and supports 
one end of each tandem spring. The two pieces a re  
pivotally-fastened together in a manner w hichper- 
m its movement of the individual springs as they 
adjust to varying loads and changing road contour. 
The vehicle load is  equalized through the leveling

m easurem ents show axles to be misaligned, it will 
be necessary  to adjust alignment as follows:

REAR AXLE UNIT ADJUSTMENT 
(Refer to Fig. 20)

1. Remove com pression bolt lock nut (17). 
Loosen com pression bolt retaining bolt (11).

2. Using a spanner wrench o r a punch and 
ham m er, ro tate  eccentric  com pression bolt. High 
side of eccentric is  adjacent to the cen ter tabs. 
By turning com pression bolt clockwise, unit will 
move to the re a r ,  and by turning com pression bolt 
counterclockwise, unit will move forw ard. One- 
half inch spacing, forw ard o r rearw ard  may be 
obtained with this adjustm ent. A full one-quarter 
tu rn  adjustm ent m ust be made to align locking tabs 
with lock bolt hole. Turn one or both com pression 
bolts as required  to position the axle at right angle 
to the fram e.

3. Install com pression bolt lock bolt (17), 
then tighten com pression bolt retaining bolt and 
lock bolt, re fe rrin g  to "Torque Specifications" 
below:

FRONT AXLE UNIT ADJUSTMENT
1. Loosen dog-point lock bolt in one of the 

adjustable torque rod ends. Loosen clamp bolts in 
both ends of adjustable torque rod.

2. Turn threaded torque rod center to lengthen 
o r  shorten torque rod until the forw ard axle is 
p ara lle l to the re a r  axle.

NOTE: If the re a r  axle is  aligned properly , 
the forw ard axle will be at right angle to the fram e 
also.

3. When correc tly  adjusted, tighten dog-point 
lock bolt and torque rod end clamp bolts firm ly. 
Bend up tab of the lock w asher under lock bolt.

REAR SUSPENSION

action of this pivoting bracket.
Driving and braking forces a re  transm itted  to 

the vehicle fram e by means of radius leaf rods, 
which a re  an in tegral p a rt of the spring assem bly. 
E ccentric type bushings a re  provided at each 
radius leaf eye, to perm it alignment adjustm ent of 
each axle independently of each other. Total ad
justm ent of 1-inch can be made at each axle.

Road shock is  held to a minimum by rubber 
bushings and cushions at m ost points of movement, 
and lubrication of suspension is  not necessary . 
The front end of each spring has a form ed hook 
which catches on rebound bolt to prevent excess 
rea rw ard  movement of axle in the event of a 
broken radius leaf.
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REAR SUSPENSION 4-44

SPRING REPLACEMENT

REMOVAL -  FRONT OR REAR
1. R aise vehicle fram e until all weight is off 

spring ends. Safely support fram e.
2. Remove U-bolt nuts, and w ashers, lower 

U-bolt spacer p late , U-bolts, and upper U-bolt 
sp acer pad.

3. Remove front rebound bolt, nut, w asher, 
and sleeve from  front hanger.

4. Remove radius leaf eye bolt nut. At inner 
side of b racket, and using a suitable punch, drive 
eye bolt from  bracket. Remove large flat w ashers.

5. Radius leaf eye bushing is  a two-piece unit. 
In se rt a punch to inside of bushing and drive one- 
half of bushing out. Repeat operation from  opposite 
side to remove rem aining half of bushing.

6. R aise fram e to sufficient height to allow 
spring ends to c lea r hangers. Slide spring back and 
forth  until rem oval of spring can be completed.

SPRING DISASSEMBLY
1. Scribe a m ark  down side of spring pile so 

spring can be re -assem bled  in sam e re la tive 
position.

2. Install a la rg e  C-clam p adjacent to center 
bolt with jaws of clamp at top and bottom of spring 
p ile. Tighten clamp firm ly.

3. Remove bolts, nuts, and sleeve from  spring 
clips. Observe spring leaves, and especially top 
th ree  leaves, as spring can easily be incorrectly  
assem bled even though reference m arks a re  used.

4. F ile peened end of center bolt if necessary  , 
so nut can be removed. Remove nut and center 
bolt. Slowly re lease  tension on C-clam p to free 
spring leaves.

NOTE: D isassem bly procedure is  the sam e 
for front o r re a r  spring since springs a re  identical 
as  shown in figure 21.

CLEANING, INSPECTION. AND REPAIR 
-  ALL SUSPENSION COMPONENTS

Thoroughly wash spring leaves, eye bushings, 
and all component p a r ts  in a suitable solvent. C are
fully inspect all spring leaves for b reaks, and min
ute cracks. If any arefound leaf shouldbe replaced. 
Remove any scale , ru st, o r deposits which may 
have accum ulated on leaves.

Inspect center bolt for distortion and wear. 
Replace bolt if not in perfect condition. All new 
bushings should be used, if any w ear, deterioration, 
o r  distortion ex ists. Inspect the U -bolts and spring 
sp acer p lates, rep lace if damaged o r cracked. In
spect hanger brackets at re-in forcing  webbs, and 
in corners of casting. Do not w eldor b raze  cracks. 
If casting is cracked it should be replaced.

Center hanger pivot a rm  bushing, can be r e 
placed using conventional methods and equipment. 
All components which a re  secured  with bolts and 
nuts, should be torqued to co rrec t specification, 
listed  in "Specifications" at end of th is section.

ASSEMBLY OF SPRING
1. Stack spring leaves in co rrec t o rd e r using

CENTER SPRING HANGER

Figure 21 —Reyco 101 Suspension

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



REAR SUSPENSION 4-45

ca re  to position leaves in proper sequence.
2. Align center bolt holes using a long punch 

o r suitable tool. P lace C-clam p jaws at top and 
bottom of spring p ile, adjacent to center bolt and 
tighten clamp securely. Remove drift tool.

3. Install center bolt and nut. Tighten nut 
firm ly  and peen end of bolt to lock nut in place.

4. Install bolts, nuts, and spacer sleeves to 
spring clips, and tighten nuts firm ly, peen ends of 
bolts if desired. Remove C-clam p.

SPRING INSTALLATION
1. P lace spring assem bly on axle spring seat, 

with ends of spring inserted  in hanger openings, 
and center bolt head in locating hole of lower spring 
seat.

2. P lace upper U-bolt spacer p late on top of 
spring and install U -bolts, and lower U-bolt spacer 
p late. Install U-bolt w ashers, and nuts, tighten 
nuts to co rrec t torque of 300 foot-pounds.

3. Carefully lower fram e until radius rod leaf 
eye is  lined up with opening in spring hanger 
bracket.

4. Insert both halves of radius leaf eye bush
ing into spring hanger, and radius leaf eye opening. 
Lubricant such as neutral vegetable oil soap may 
be used if necessary  to aid in p ressing  bushings 
in place.

5. In se rt radius leaf eye bolt, and large flat 
w asher through eye bolt opening. Install remaining 
flat washer and nut to eye bolt. Tighten nut to 
torque of 200 foot-pounds.

6. Install rebound bolt, sleeve, lock w asher, 
and nut to hanger bracket. Tighten nut firm ly.

7. Check axle to fram e alignment as detailed 
la te r  in th is section under heading "Alignment 
Adjustment of Axle to F ram e."  Adjust axle align
ment if necessary . Remove fram e supports, lower 
jacks, and rem ove from  vehicle.

ALIGNMENT ADJUSTMENT 
OF AXLE TO FRAME

If axle is suspected to be out of alignment, the 
following procedure m ust be followed to inspect,

Figure 22—Reyco Tandem Alignment Chart
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REAR SUSPENSION 4-46

SPRING HANGER

RUBBER BUSHING 

EQUALIZER ARM

RADIUS LEAF EYE 
BUSHING

EQUALIZER 
ARM BOLT

RADIUS LEAF EYE 
COMPRESSION BOLT

LARGE FLAT 
WASHER RADIUS ROD LEAF T-6818

Figure 23—Center Spring Hanger Assembly

adjust, and ensure that both axles a re  correc tly  
aligned with fram e, and that they a re  para lle l with 
each other: (Refer to fig. 22.)

1. Position truck  on level floor and rock back 
and forth several tim es with brakes applied lightly, 
while using vehicle engine power. This will re lease  
any set condition of suspension joints.

2. Secure piece of bar stook, angle iron, or 
o ther suitable m ateria l approximately 96 inches 
long. Inspect m ateria l fo r straightness. M aterial 
should be long enough to extend from  outside edge 
of one outside dual t ire , to s im ila r point on oppo
s ite  outside dual t ire  as shown in figure 22.

3. Using a tape m easure, m easure from  center 
point of center spring hanger bracket as shown in 
figure 21, to any open p art of fram e in front of 
wheels, where straight stock can be placed ac ro ss  
fram e and which is  accessib le for use of C-clam ps.

NOTE: A point forw ard of front axle is  re c 
ommended, however, a point rearw ard  of re a r  axle 
will suffice if none is available forw ard of axle.

4. Using a square, sc rib e  a line ac ross top of 
fram e ra il, and repeat operation for opposite side 
of fram e a fte r carefully m easuring sam e distance 
as on side just completed.

5. Position straigh t stock ac ross fram e ra ils , 
so that m ateria l extends an equal distance beyond 
fram e ra il  at each side. Line up straight stock on 
scribed  lines and secu re  with C-clam ps at each 
fram e ra il.

6. At front side of front tandem wheel, m ea
su re  from  floor to a point approxim ately at ho ri
zontal center of wheel, and m ark wheel rim  lip at 
th is  point. Repeat operation for opposite side of

axle, using the sam e m easurem ent as used p rev i
ously on other wheel.

7. M easure distance from  outside edge at end 
of secured straigh t stock, to m ark scribed  on wheel 
rim  lip.

NOTE: M easure from  inside of lip ra th e r than 
outside edge since outer edge may be irreg u la r 
and inco rrec t m easurem ent could resu lt.

8. Repeat the above operation for the opposite 
side of axle, and com pare m easurem ents taken. If 
m easurem ents a re  the sam e, o r vary 1/8" o r  less 
adjustm ent is  OK. If m easurem ents vary over 1/8" 
adjustm ent of axle is  necessary  and should be ad
justed as described in Step 10 following:

9. If the above m easurem ents indicate front 
axle alignment to fram e is  satisfactory , r e a r  axle 
alignm ent can be checked as follows:

a. M easure distance from  re a r  horizontal 
cen ter of front outside wheel rim  as shown in fig
u re  2 to a s im ila r point at front of rim  of re a r  
outside wheel.

b. Repeat operation for opposite side and com
pare  m easurem ents. If 1/8" o r le ss  difference is 
noted, alignment is  satisfactory . If a difference of 
over 1 /8" is  noted, re a r  axle must be adjusted as 
described in Step 10.

NOTE: If straigh t stock was positioned at re a r , 
of re a r  axle ra th e r than at front of front axle, the 
previously described m easurem ent procedure can 
be rev ersed  to apply to this condition.

10. To adjust axle, loosen nut on radius leaf 
eye bolt approxim ately th ree full tu rns, and tap end 
of eye bolt and end of spring, between the front 
hanger casting. Use soft b ra ss  o r lead ham m er for 
th is purpose to avoid damage to eye bolt threads. 
This procedure should loosen components suffic
iently so adjustm ent can be readily made.

To adjust axle, one man should place a socket 
wrench on rad ius leaf eye bolt, and be prepared  to 
turn  bolt in opposite direction of the desired  move
ment of axle. An assistan t should then s ta r t  engine 
and place the truck  in drive, and with brakes ap
plied, carefully re lease  clutch to apply torque to 
axle. Eye bolt can then be easily moved by this 
method. Maximum adjustm ent of 7/16" can be made 
at each side of axle.

When axle adjustm ent has been com pleted and 
determ ined to be co rrec t, torque radius leaf eye 
bolt nut to 200 foot-pounds.

NOTE: If a ss is tan t is  not available, fram e can 
be jacked up on side to be co rrec ted  to relieve 
weight on springs. Axle can then be adjusted by 
one man. In most cases, axle alignment can be 
co rrec ted  by adjusting from  one side, however if 
necessary , additional adjustm ent can be made from  
other side of axle.
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REAR SUSPENSION 4-47

SPRING HANGER REPLACEMENT

FRONT HANGER REMOVAL
1. Raise fram e until all weight is  off spring 

and safely block it in position.
2. Remove rebound nut, w asher, bolt, and 

sleeve from  front spring hanger.
3. Remove radius leaf rod eye bolt nut, and 

large  flat w asher from  eye bolt. Using a soft drift 
tool, drive eye bolt with remaining flat washer 
from  hanger.

4. From  inside of rubber bushing, and using 
a suitable drift tool drive one-half of bushing out 
of opening. R everse the position of drift tool and 
drive other half of bushing from  opposite side of 
hanger.

5. Remove all bolts, nuts, and w ashers secu r
ing spring hanger to fram e.

6. Hanger and spacer p late may now be r e 
moved by moving it away from  spring end and lift
ing it s traigh t up from  fram e.

CENTER SPRING HANGER REMOVAL 
(Refer to Figure 23)

1. Raise fram e until all weight is  off spring 
and safely block it in position.

2. Remove rebound nuts, w ashers, bolts, and 
sleeves from  ends of equalizer arm .

3. Remove radius leaf rod eye bolt nut and 
large flat w asher from  eye bolt. Using a soft drift 
tool drive eye bolt with rem aining flat washer from  
hanger.

4. From  inside of rubber bushing, and using 
a suitable drift tool, drive one-half of bushing out 
of opening. R everse the position of drift tool and 
drive other half of bushing from  opposite side of 
hanger.

5. Remove all bolts, nuts, and w ashers which 
secu re  center hanger to fram e.

6. Remove hanger and spacer plate by lifting 
straigh t up from  fram e and springs.

REAR SPRING BRACKET REMOVAL
1. Remove bolts, nuts, and w ashers, which 

secure re a r  b racket to fram e. Remove bracket 
and spacer plate.

REAR SPRING BRACKET 
PAD REPLACEMENT

1. Remove two cap screw s from  each end of 
bracket, rem ove retaining s trap s , and rubber pad. 
To install new rubber pad, rev e rse  the above p ro 
cedure.

INSTALLATION OF ALL 
SPRING HANGERS

Spring hanger brackets may be installed  by 
reversing  the above removal procedure. Install 
units with spacer p lates between fram e and hanger. 
Alignment adjustm ent of axles should be checked 
and adjusted if necessary  before final torquing of 
radius leaf eye bolt nut.

F or Specifications concerning Leaf Type 

Suspensions, re fe r to the end of Section 4B.
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REAR SUSPENSION 4-48

AIR SUSPENSION

SYSTEM DESCRIPTION

The a ir  suspension system  consists mainly of 
a ir  springs (bellows), height control valve, control 
a rm s, and shock abso rbers. The a ir  suspension 
system  is schem atically illustra ted  in figure 1. 
The system  operates autom atically as load varies, 
and re ta ins fram e at a p re-determ ined ride height.

AIR BELLOWS
An a ir  bellows is mounted between each con

tro l arm  and fram e support bracket. The bellows 
assem bly consists of the upper and low er bead 
plates, girdle hoop, a ir  spring rubber section, and 
built in height bumper (fig. 2).

HEIGHT CONTROL VALVE
Height control valve operates when load above 

valve increases, o r decreases, automatically in
creasing o r decreasing p re ssu re  in the bellows. 
The height control valve is fram e-m ounted and 
attached to the forw ard re a r  axle by a non-adjust- 
able link.

AXLE CONTROL ARMS
Control a rm s locate re a r  axle in position and 

tran sm it driving and braking forces to fram e and 
provide ro ll stability.

SHOCK ABSORBERS
Two double-acting shock absorbers a re  used 

at each re a r  axle to dampen suspension osc ill

ations. Shock abso rbers  a re  mounted at each end 
with replaceable two-piece rubber bushings.

SYSTEM OPERATION

C om pressed a ir , m etered into the a ir  suspen
sion system  by height control valve, is  taken from  
the a ir  re se rv o ir. P re ssu re  regulating valve a l
lows rem oval of a ir  from  re se rv o ir only when 
p re ssu re  exceeds 6 5 'p si. This is  to a ssu re  p re s 
su re  fo r brake system  in event of leakage in su s
pension system . Height control valve is  actuated 
by the relative movement between fram e and su s 
pension.

LOADING
As fram e settles  under an increased  load, 

height control arm  linked to forw ard re a r  axle is 
moved upward. As the arm  actuates the valve, a 
sufficient volume of a ir  is adm itted to all four 
bellows to maintain fram e at norm al ride  height.

UNLOADING
The distance between axle and fram e will in

crease  as load is  removed. Height control valve, 
in th is case, will exhaust a ir  from  bellows in p ro 
portion to decrease in load. R efer to "Height Con
tro l Valve" la te r  in th is section for detailed des
cription of operation.

The height control valve is designed to oper
ate only when load is increased  o r decreased. The 
valve does not respond to rapid re la tive motion

Figure 1 —Suspension Air System
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REAR SUSPENSION 4-49

between axle and fram e such as that caused by 
road irreg u la ritie s .

The bellows serve as a flexible connection 
between the fram e and re a r  axles. Flexing of the 
a ir  bellows re su lts  in an alternate increase  and 
decrease  of a ir  volume. This action absorbs road 
shocks in the sam e manner as  an inflated rubber 
t i r e  cushions shock caused by road roughness.

Shock absorbers a re  double-acting, piston- 
type. These shock abso rbers control re a r  axle 
rebound and further cushion ride. Axle control 
a rm s locate re a r  axles against la te ra l, longitud
inal, and torsional movement.

SYSTEM MAINTENANCE

The a ir  suspension system  requ ires little  
maintenance other than routine te s t and inspection. 
Inspection and te s t p rocedures should be perfo rm 
ed at established chassis inspection periods. Com
ponents of suspension a re  shown in figure 2.

CAUTIONS

1. Lifting Vehicle
Front of vehicle can be ra ised  in norm al man

ner, however, when jacking up re a r  axles position 
jack o r hoist so as not to damage bellows.

2. Working C learance
Before working on a ir  suspension, support 

fram e as follows: At re a r  axles, place a block 
between axle housings and fram e to prevent sudden

Figure 3—Air Suspension Components

Figure 2—Air Bellows Components

dropping motion of fram e, which could injure 
working personnel.

3. Towing
When vehicle is  to be towed with re a r  axles 

hanging free , chain axles to fram e to pervent axles 
from  hanging by bellows only.
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REAR SUSPENSION 4-50

4. No Lubricant
Use of lubricant of any kind on axle control 

arm  bushings is unnecessary. Keep surface of 
bellows free  from  accumulated oil o r grease.

AIR TANKS
A ir tanks must be drained at regular in tervals 

to keep a ir  system  as free from  m oisture as 
possible.

AIR LEAKAGE TEST
Build up p re ssu re  in the main a ir  system  to 

norm al operating p re ssu re  (approximately 105- 
120 psi). Coat all a ir  suspension a ir  line connec
tions, bellows, and height control valve with a 
solution of soap and w ater. A ir leakage will p ro 
duce soap bubbles. No leakage is perm issib le . 
Leakage at an a ir  line connection can generally 
be stopped by tightening connection.

MOUNTING AND BELLOWS INSPECTION
Check attaching bolts o r  nuts for proper 

torque as listed  in "Specifications" at end of th is 
section. Inspect a ll bellows for cracks, abrasions, 
o r other damage which might develop into a rup
tu re .

HEIGHT CONTROL VALVE
Normal operating a ir  p re ssu re  is approxi

mately 105-120 psi. At this p re ssu re , height con
tro l valve will autom atically m eter a ir  into o r out 
of bellows as load changes.

IMPORTANT: Vehicle should be level when 
making any height control checks or adjustm ents.

Norm al Ride Height
Ride height m easurem ents a re  taken between 

the shock absorber mountings at forward axle of 
the tandem se r ie s . M easurement shouldbe 18-3/16 
inches from  center of bottom shock mounting pin 
to center of top shock mounting pin (fig. 3).

O vertravel Lever Adjustment
Change position of valve lever on overtravel 

assem bly if necessary , to obtain the norm al ride 
height dimension. Position of lever may be changed 
by loosening adjusting nut. Intake and exhaust 
valves of height control valve can then be operated 
independently of linkage.

NOTE: End of height control valve lever will 
move ^-inch up o r down from  neutral position (free 
travel) without causing any valve acting, due to a 
tim e delay of approxim ately four seconds. If amount 
of adjustm ent required  falls within these lim its, 
adjust lever the required  amount as directed la te r . 
However, fram e will not ra ise  o r lower until load 
is  increased  or decreased  to actuate height control 
valve.

If the height control valve does not function 
properly  with the lever co rrec tly  adjusted, check 
for a ir  line restric tio n . If valve s till does not hold 
fram e at norm al ride  height with lever properly 
adjusted, and with no re stric tio n  in a ir  supply, 
valve should be removed and overhauled o r re 
placed with a new o r rebuilt unit. R efer to "Height 
Control Valve" la te r in this section.

REAR AXLE CONTROL ARMS

Four control a rm s (fig. 3) equipped with r e 
placeable rubber bushings, attach re a r  axle to 
fram e brackets. Control a rm s a re  secured to axles 
by clamp bolts and anchor p lates. A D elrin liner 
is  used on top and bottom of control arm s at axle. 
Control a rm s are  secured to fram e b rackets by 
bolts and nuts. C ross section of control a rm -to - 
fram e bracket mountings is  shown in figure 4.

CONTROL ARM REMOVAL
1. Raise fram e to remove load from  re a r 

suspension and block fram e securely.
2. Remove two bolts which attach bellows sup

port bracket to control arm .
3. Remove bolt and nut attaching control arm  

to fram e bracket. Loosen adjacent fastener to le s 
sen clamping effect of casting.

4. Remove four nuts securing control arm  
anchor p late to control arm  at axle bracket using 
caution to prevent control a rm  from  surface dam
age by pry b a rs , ham m ers, etc. Nicks and gouges 
cause s tre s s  r is e r s  and a re  detrim ental to long 
life. Loosen inboard setscrew s only w hichprevents 
side movement of the control arm  in axle bracket.

5. Remove control arm , noting location of 
Delrin liners at top and bottom of control arm . 
L iner must cover entire clamping surface and ex
tend slightly beyond each edge of bracket.

BUSHING REPLACEMENT (Fig. 4)
P re s s  bushing from  end of control arm . Clean 

inside surface of control arm  eye, making sure 
bushing bore is  smooth. P re s s  bushing into control 
arm  until bushing outer sleeve is  flush with each 
side of control a rm  eye. Use no lubricant on bush
ings. P re s s  in load should be approx. 7000-9000 lbs.

CONTROL ARM INSTALLATION
IMPORTANT: Before final torquing of control 

a rm  to fram e bracket bolts and nuts, the re a r  
suspension should be at norm al ride height. If con
nections a re  tightened without f irs t  obtaining this 
adjustm ent, a torsional preload will be imposed 
on rubber bushings when the fram e assum es norm al 
height relative to axle.

1. Position D elrin lin e rs , one on top and one 
at bottom of control arm . These can be held in
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REAR SUSPENSION 4-51

place with masking tape while installing control 
a rm . Tape must not be between bracket and liner.

2. Note that dowel pin hole is clean in control 
arm  and axle bracket. In sert dowel pin and ra ise  
control arm  into position at fram e bracket and 
axle bracket. Install control arm  anchor plate and 
loosely install attaching bolts and nuts.

3. Align control a rm  to fram e bracket and 
loosely install attaching bolt and nut.

4. Install two bolts and nuts attaching bellows 
pedestal b rackets control arm .

5. After establishing vehicle at norm al ride 
height by jacking up fram e, torque control arm  
anchor plate and control a rm  to fram e bracket 
bolts to 490 to 520 foot-pounds torque. Adjust con
tro l arm  movement se tscrew s by turning bolt in 
until no clearance is detected and tighten jam  nut.

6. Remove blocking and re tu rn  vehicle to 
norm al ride height.

AIR BELLOWS

Bellows a re  made of rubber with fabric re in 
forcem ent. Both ends of bellows a re  sealed with 
bead plates, which attach bellows assem bly to ve
hicle. A girdle ring is  used between convolutions 
to maintain bellows configuration.

Four bellows a re  used to support re a r  of ve
hicle. Each bellows is installed  between axle con
tro l a rm  and fram e brackets. No maintenance of 
bellows is  required  other than regular inspections 
to detect chafed o r damaged a reas  which could 
lead to bellows fa ilu re . Bellows a re  to be serv iced  
as an assem bly.

BELLOWS REMOVAL
1. Jack up vehicle and secure fram e with 

blocking.
2. If system  is  p ressu rized , disconnect height 

control valve link and disconnect a ir  line at bel
lows to be changed, this will re lieve p re ssu re  with
in the a ir  suspension system .

3. Remove nuts from  two bellows bead plate 
studs at fram e.

4. Remove nuts from  two bellows bead plate 
studs at bellows pedestal bracket.

5. Com press bellows assem bly to free  studs 
and remove bellows assem bly.

BELLOWS INSPECTION
Clean bellows and bellows bead p lates tho r

oughly. Examine bellows for evidence of cracks, 
punctures, deterioration, or chafing. Inspect bel
lows bead p lates for dents o r other damage that 
could cause a ir  leaks. Check mounting studs on 
bead plates fo r damaged o r stripped threads. 
Threads in fitting holes should be in good condition.

mmmm
T-681 1

Figure 4—Control Arm Bushing Cross Section

Bellows can be lightly inflated and subm erged 
in w ater to detect any leakage. If any leakage is 
detected between bellows and bead p lates, under 
girdle ring, o r in the rubber section itse lf, replace 
the bellows assem bly.

BELLOWS INSTALLATION
1. C om press bellows assem bly and position in 

place (with a ir  inlet fitting toward center of vehicle) 
bellows bead plate studs through holes in lower 
bellows support, s ta rt  nuts to re ta in  bellows to 
lower support bracket.

2. In se rt top bellows bead plate studs through 
holes in upper bellows support bracket. S tart nuts 
and torque nuts of upper and lower bellows studs 
to 8 to 12 foot-pounds torque.

3. Connect a ir  line to bellows top bead plate 
fitting and connect height control valve link (if 
disconnected).

4. Remove blocking from  fram e and run engine 
o r hook shop a ir  line to provide a ir  for suspension.

5. Check function of bellows and check a ir  line

1 P iston
2 P iston Plug
3 Grom m et O.D.
4 Valve Stem
5 Body
6 Valve
7 Valve Guide
8 G rom m et .590" O.D,
9 Adjusting Cap

10 Stamped Nut
11 Spring
12 Valve Spring

T-681 2

Figure 5—Pressure Regulating Valve
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REAR SUSPENSION 4-52

connections with a soap and w ater solution for leaks. 
No leakage is perm issib le .

PRESSURE REGULATING VALVE

P re ssu re  regulating valve (fig. 5) is  mounted 
on fram e near a ir  tank. This valve serves two p u r
poses. One purpose is to prevent a ir  p re ssu re  
from  entering a ir  suspension system  until p re s 
sure in the a ir  system  reaches 65 psi. This p ro 
vides a rapid build-up of a ir  p re ssu re  for oper
ation of brake system . When brake system  a ir  
p re ssu re  exceeds 65 psi, the p re ssu re  regulating 
valve opens and allows p re ssu re  to build up in a ir  
suspension system . The second purpose of the 
valve is  to prevent loss of brake system  a ir  p re s 
su re  below 65 psi due to leakage in a ir  suspension 
system .

SERVICEABILITY TESTS

Operating Test
1. Exhaust p re ssu re  from  system  by opening 

drain cock at a ir  tank. Close drain cock when a ir  
is expelled.

2. Connect a te s t a ir  p re ssu re  gauge in brake 
system , preferably  in the line leading from  a ir  
tank to p re ssu re  regulating valve.

3. Disconnect the a ir  line that leads to height 
control valve.

4. Build up p re ssu re  in system  and note p re s 
su re  on te s t gauge at the sam e tim e valve opens 
and discharge a ir  through open line.

5. Adjust valve if p re ssu re  varies 5 p si from 
the original setting (65 psi).

Leakage Test
Refer to figure 5 for a detailed cross section 

of valve.

With a ir  line s till  disconnected that leads to 
height control valve, build up a ir  p re ssu re  to a 
point just below valve setting (65 psi). Coat open
ing of disconnected fitting on valve with soap and 
w ater solution to check for leakage. Also apply 
soap solution to vent opening in valve cover.

No leakage is  perm issab le at vent opening in 
valve cover. Leakage at th is point indicates worn 
or dirty in ternal p a r ts  and should be disassem bled 
and overhauled as described la te r  in this section.

ADJUSTING PRESSURE SETTING
NOTE: Key num bers in following text re fe r to 

figure 5. The adjusting cap (9) controls the p re s 
su re  at which the valve is  unseated. Setting may be 
increased or decreased by turning cap.

1. Back off lock nut (10).
2. Turn cap (9) clockwise to increase p re ssu re , 

or counterclockwise to decrease p re ssu re .

3. Tighten lock nut (10) when co rrec t ad just
ment is obtained.

DISASSEMBLY
NOTE: Key num bers in following text re fe r  to 

figure 5.
Remove cap (9), spring (11), piston (1), then 

rem ove O -ring (8) from  valve body (5). Holding 
piston assem bly (1), push valve stem  (4) upward 
to rem ove piston plug (2) from  piston (1). Com
p re ss  valve spring (12) to remove valve guide (7) 
by prying off valve (6) from  valve stem  (4).

INSPECTION
NOTE: Key num bers in following text re fe r  to 

figure 5.
Clean all p a r ts  thoroughly, using a suitable 

cleaning solvent. Examine piston (1) for cracks or 
w ear. Inspect valve sea t in valve body (5). If seat 
is  pitted, scratched, o r  chipped, rep lace the body. 
If O -rings a re  worn o r hardened from  age, replace 
them .

ASSEMBLY
NOTE: Key num bers in following text re fe r  to 

figure 5.
In se rt O -ring (8) into valve body (5). In se rt 

valve stem  (4) into piston (1). B ackup valve stem  
with a sm all tool so sufficient force can be exerted 
to com press valve spring (12) and position valve 
guide (7). Push end valve (6) onto knob of valve 
stem  which will serve to re ta in  these p a rts  as an 
assem bly. Lubricate inside of valve body with a 
sm all amount of barium  base lubricant and install 
piston assem bly into bore of valve body. Install 
piston plug (2) followed by spring (11). Thread ad
justing cap down until spring can be felt com press
ing. Set valve adjustm ent as d irected  previously 
under "Adjusting P re s su re  Setting.”

HEIGHT CONTROL VALVES

DESCRIPTION
Height control valve autom atically m aintains 

a constant vehicle height by controlling the flow of 
com pressed a ir  into o r out of suspension system  
a ir  bellows. One height control valve is  used at 
forw ard re a r  axle of the tandem se r ie s . A delay 
piston contained in each valve provides a momen
ta ry  delay in intake and exhaust valve action; th e re 
fore, a ir  in bellows is  supplied o r exhausted only 
during load changes and not during in term ittent 
road bumps.

The height control valve contains an intake 
valve, a ir  bellows outlet, exhaust valve, delay p is 
ton, and overtravel control body. The overtravel 
control body contains a spring-loaded nylon piston 
which p ro tec ts valve p a rts  if overtravel lever is
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REAR SUSPENSION 4-53

moved beyond norm al operating range. A check 
valve is also provided in the a ir  inlet tube fitting.

HEIGHT CONTROL VALVE OPERATION
Figure 6 shows c ro ss-sec tio n  of a valve a s 

sembly in the three phases of operation. Valve 
operation is illu stra ted  as vehicle is  unloaded, at 
norm al ride height, and as vehicle is loaded. The 
valve adjusts for the following conditions:

Loading
When vehicle is  being loaded, fram e tends to 

se ttle . Since valve is linked to axle, and valve is 
bolted to fram e, valve moves downward with fram e 
as vehicle is  loaded. As overtravel lever and control 
shaft tu rns, a force is applied to the delay piston 
which moves slowly and allows the intake valve 
lever to move against the intake valve core. As pin 
is pushed in, a ir  p re ssu re  flows through height 
control valve into bellows. Increased a ir  p re ssu re  
expands and ra ise s  fram e.

Inlet valve is "protected" by check valve (refer 
to fig. 6) in inlet adapter. Light spring in core 
freely  adm its tank a ir , but re tu rn  flow of a ir  is 
blocked.

N eutral Position
As increased  a ir  p re ssu re  expands bellows 

and lifts fram e, the height control valve moves 
upward with fram e. As fram e is returning to 
norm al ride height, overtravel arm  and shaft 
re tu rn  to a neutral position. Inlet valve lev er also 
moves away from  inlet valve core and inlet valve 
closes. This stops the flow of a ir  into bellows. The 
exhaust valve rem ains closed. Since the exhaust

valve is closed, and the check valve in the inlet 
adapter prevents com pressed a ir  from  returning to 
tank, a ir  is trapped in bellows and in valve. No 
fu rther valve action or a ir  p re ssu re  change takes 
place until load is increased  or decreased, moving 
o v er-trav e l lever out of neutral position fo r two 
seconds o r m ore to actuate intake valve or exhaust 
valve.

Unloading
When p a rt of load is removed, a ir  p re ssu re  in 

bellows lifts fram e. O vertravel lever, linked to axle 
in re a r , is pulled downward from  neutral position. 
This applies a force on the delay piston, which 
moves it slowly. The exhaust valve lever moves 
with the delay piston. The outer end of exhaust 
valve lever fits  around stem  of exhaust valve core. 
As soon as lever moves beyond free -trav e l range, 
lever pulls on stem  and opens exhaust valve. Inlet 
valve rem ains closed. C om pressed a ir  from  bel
lows then flows through the open exhaust valve and 
out exhaust fitting to atm osphere. As the com press
ed a ir  is exhausted from  bellows, the fram e low ers 
until overtravel lev er and shaft a re  again in norm al 
(neutral) position.

O vertravel Lever F ree -T rav e l
With vehicle in motion and fram e at norm al 

ride height, control valve overtravel lever and shaft 
a re  in neutral position as shown in figure 6. Small 
irre g u la ritie s  in road cause slight up and down 
movement of overtravel lever. C learances a re  
provided between operating lev ers and cores of 
inlet and exhaust valves to perm it 3 /8-inch up or 
down movement of overtravel lever from  neutral

Overtravel Lever Inlet / T 'v  
(A ir Inlet Position) Valve y ’ y  

-----Leve r

Note: A ir Pressure Enters 
Through Check Vaive and 
Passes Out Open Inlet 
Valve To Bellows

Exhaust Valve 
Lever

LOADING

Overtravel Lever 
(Neutral-Center Position)

Inlet Valve 
Lever

Note: No Movement 
of A ir Pressure 
(All Va lves Closed)

Exhaust Valve 
Lever

NEUTRAL

Overtravel Lever 
(Air Exhaust Position)

Inlet Va lve Q^)

Uver nt

Note: Air Pressure From 
Bellows Flows Out Exhaust 
Valve To Atmosphere

Exhausting 
A ir Pressure

Exhaust Valve  
Lever

UNLOADING

Figure 6—Operation of Height Control Valve

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCKSHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



REAR SUSPENSION 4-54

1 Cover Screw and Lock Washer
2 Cover and Bracket
3 Cover Gasket
4 Valve Lever Screw
5 Valve Stem Lock Clip
6 Intake and Exhaust Valve

Lever
7 Intake Valve Core
8 Valve Body
9 Overtravel Control Body Seal

10 Shaft O-ring (Medium)
11 Overtravel Control Shaft
12 Shaft O-ring (Large)

13 Overtravel Body Plug
14 Overtravel Piston
15 Overtravel Spring (Large)
16 Overtravel Spring (Small)
17 Overtravel Control Body
18 Plug Retainer
19 Lever Stud Nut
20 Overtravel Lever
21 Overtravel Lever Stud
22 Airline Fitting Gasket
23 Inlet Adapter and Check

Valve Assembly
24 Outlet Adapter

25 Outlet Adapter Screen
26 Adapter O -ring
27 Exhaust Fitting
28 Exhaust Screen
29 Exhaust Valve Core
30 Delay Plug
31 Plug O -ring
32 Piston Pin
33 Delay Piston
34 Delay Cover O -ring
35 Delay Cover
36 Delay Cover R etainer

T-1446

Figure 7—Height Control Valve Components
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REAR SUSPENSION 4-55

position without causing valve action. This compen
sates for sm all road bumps. The bumps a re  ab
sorbed by tire s  and bellows without causing move
ment of com pressed a ir  either into o r out of su s
pension system .

Hydraulic Delaying Action
Operation of delay piston (fig. 7) in height 

control valve prevents change of bellows a ir  p re s 
su re  as a resu lt of momentary road shocks, con
serves a ir  supply, and adds life to valve. The nylon 
piston moves inside cylinder containing a silicone 
type fluid. A flapper valve on either end of piston 
allows displacement of fluid o r ac ts  as a check 
valve, depending on direction piston moves. Delay 
piston is moved by piston pin (fig. 7), that is  th read
ed into overtravel shaft. A 2 to 9 second delay r e 
sults from  the closing of one valve to the opening 
of o ther valve.

O vertravel piston (refer to fig. 7) is held 
against flat side of overtravel shaft by two springs 
inside piston. P iston keeps overtravel shaft in 
proper position relative to overtravel lever. P iston 
also  allows overtravel lever to ro tate through a 
complete circ le , if necessary , without damaging 
p a rts  inside valve.

HEIGHT CONTROL VALVE REMOVAL

Before disconnecting any height control valve 
a ir  lines, securely support fram e by placing blocks 
between fram e and axles. Exhaust a ir  from  a ir 
supply system  by opening drain cock on a ir  tank. 
After the above precautions have been taken, r e 
move height control valve as follows:

1. Disconnect height control valve overtravel 
lever from  valve link. Pull lever downward and hold 
several seconds to overcom e tim e delay feature; 
th is will re lease  com pressed a ir  from  bellows.

2. Disconnect a ir  supply line and bellows a ir  
line from  height control valve. Tape ends of lines 
to prevent foreign m ateria l entering.

3. Remove two bolts, nuts, and flat w ashers 
attaching height control valve to mounting bracket 
and remove valve assem bly.

HEIGHT CONTROL VALVE 
INSTALLATION

Before installing height control valve assem 
bly, see that a ir  line fittings a re  clean and undam
aged. Replace line connector rubber sea ls  if de
te rio ra ted  or damaged.

NOTE: DO NOT USE SEALING COMPOUND 
ON THREADS. Sealer is  unnecessary, and if used, 
may cause valves to stick. Absolute cleanliness is 
essential when installing height control valves. 
D irt and sealing compound must be kept out of

valves. Even minute p artic le s  of foreign m atter 
may become lodged in valve cores o r flapper 
valves and may seriously  affect operation of su s
pension system .

1. Position height control valve at mounting 
bracket. Attach with two bolts, nuts, and flat wash
e rs  and tighten to torque listed  in "Specifications” 
at end of this section.

2. Connect a ir  supply line to intake check 
valve adapter. Connect bellows a ir  line to outlet 
adapter. Tighten a ir  line connector nuts firm ly.

3. Connect height control valve overtravel 
lev er to valve link. Build u p a irp re s s u re in  system  
and tes t for leaks. Check ride height dimension 
and adjust if necessary .

HEIGHT CONTROL VALVE 
AIR LEAKAGE CHECK

NOTE: A ir leakage check can be pefform ed 
fo r bellows mountings and a ir  line connections only, 
when valve is  installed  on vehicle. The following 
instructions explain procedure for perform ing a ir  
leakage check when valve assem bly is  removed 
from  vehicle.

1. Clean ex terio r of valve assem bly.
2. Connect a ir  p re ssu re  line to a ir  inlet port 

(fig. 8), then open the a ir  p re ssu re  (80-110 psi).
3. Submerge valve assem bly in a container of 

w ater, then watch for a ir  bubbles when the over
trav e l lever is  in center (neutral) position. No a ir 
should escape from  any point of valve assem bly.

4. If bubbles appear from  the bellows port, 
th is  is an indication the a ir  inlet valve assem bly 
is defective and must be replaced.

5. Remove a ir  p re ssu re  line from  a ir inlet 
fitting and connect it to the bellows port (fig. 8). If 
bubbles appear at the a ir  inlet check valve port, this 
is  an indication that check valve unit is defective 
and must be replaced.
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REAR SUSPENSION 4-56

MOUNT CONTROL "* 
VALVE LEVEL ! -

Figure 9—Dial Indicator Properly Installed

6. If bubbles appear at the exhaust port (fig. 8), 
it is  an indication the exhaust valve assem bly is  
defective and must be replaced.

7. If bubbles appear around edge of valve cover 
plate, the cover plate gasket must be replaced.

8. If no leaks a re  detected, remove valve a s 
sembly from  w ater, then with a ir  p re ssu re  s till 
connected to bellows port, actuate overtravel lever 
to expel any water which may have entered exhaust 
valve chamber. Remove a ir  line and connect it to 
a ir  inlet port and repeat operation to remove w ater 
from  a ir inlet valve chamber.

HEIGHT CONTROL VALVE 
ADJUSTMENTS

To properly adjust the height control valve, 
it is ESSENTIAL that the following procedures be 
followed and in the sequence mentioned:

Three main adjustm ents a re  required.
NOTE: The height control valve assem bly must 

be removed from  vehicle to perform  the following 
adjustm ents:

1. O vertravel lever center position adjustment
2. A ir intake and exhaust valve lever gap ad

justm ents.
3. Tim e delay check.
IMPORTANT: The silicone fluid should be 

drained from  valve assem bly before perform ing 
the f irs t  two adjustm ents mentioned previously.

NOTE: The following tools shouldbe used when 
perform ing valve adjustments:

REQUIRED TOOLS

Tool Tool Number
Valve Core R e p la c e r ..................................... J-6888
O vertravel L ever P iston C om pressor . . . J-8424 
Allen W renches (Sizes 3/32-inch

and 1 /8 - in c h ) ..........................  P rocu re  locally
Stop W a tc h ........................................ P rocu re  locally
Dial Indicator Set (Having minimum

range of 0.020 in c h ) ................. P rocu re  locally
A ir Line Fitting Assembly C onsists of:
(1) 2-Inch length of % H-9 hose . . P rocu re  locally
(1) W eatherhead pipe fitting ............... 00904-104
(1) W eatherhead inverted  fitting . . . .  00904-B04
Vacuum Line F it t in g .................  Sun T ester #115-3
Depth Gauge and Straightedge . . P rocure  locally 
Conventional Type Eye Dropper . P ro cu re  locally

OVERTRAVEL LEVER CENTER 
POSITION ADJUSTMENT

1. Clean ex terio r of control valve assem bly.
2. Remove delay piston snap ring re ta in er, 

cover, and O -ring from  control valve assem bly, 
then drain off the silicone fluid.

3. Remove exhaust fitting and exhaust screen 
from  valve.

4. R eferring to figure 9, scribe  a line 1-3 /8 - 
inch from  plug end of overtravel lever control body.

5. P lace valve assem bly in vise as shown in 
figure 9.

6. If vacuum source is available, attach sup
ply hose to valve exhaust po rt (fig. 8) using Sun 
T este r fitting #115-3 o r equivalent. Do not apply 
vacuum at this tim e.

7. Attach a ir  p re ssu re  supply hose to a ir  inlet 
po rt (fig. 8). Do not apply p re ssu re  at this tim e.

8. Locate dial indicator in position as shown 
in figure 9. Move overtravel lever to full a ir  ex
haust position - TOP OF DELAY PISTON FLUSH 
WITH TOP OF BORE -  without overtraveling (posi
tion "C ," fig. 10). Relocate indicator push rod to 
just contact 1-3 /8-inch m ark on control body and 
re se t indicator dial to zero (0) at this point (posi
tion "C," fig. 10).

9. Move overtravel lev er to full a ir  intake 
position without overtraveling (position "A," fig. 
10) (delay piston at bottom of bore). Take indicator 
reading which may vary from  0.160" to 0.190".

10. Repeat steps 8 and 9 above to recheck this 
reading.

11. Divide the total trav e l dimension by two 
(example: 0.170" -  2 -  0.085"), then move over
trave l lever back this amount (0.085") to the center 
(position "B," fig. 10).

IMPORTANT: Without disturbing lever center 
position, re se t indicator dial to zero (0), which 
actually is 0.100” on indicator of type reg istering
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REAR SUSPENSION 4-57

0.100. for each revolution of indicator needle, then 
proceed with valve lever gap adjustm ents following:

AIR INTAKE AND EXHAUST 
VALVE LEVER ADJUSTMENTS

IMPORTANT: B efore making these adjust
ments the overtravel lever must be centered as 
explained previously.

Two methods of adjustm ent a re  available:

1. Using Both A ir P re s su re  and Vacuum
NOTE: If vacuum source is available, this 

method will take less  tim e to perform  adjustm ent. 
Vacuum source is  used to make the exhaust valve 
lever gap check only.

2. Using A ir P re ssu re  Only
NOTE: When th is method is  used, it will take 

longer to perfo rm  adjustm ents as the valve cover 
m ust be in place each tim e a ir  p re ssu re  is  applied 
and then removed to perm it adjustm ent of exhaust 
valve lever.

Instructions covering lev er adjustm ents a re  
identical for front and re a r  valves. R ear valve 
lever and front valve lever must be bent to prop
er setting. In these valves both exhaust and intake 
levers a re  p art of one unit which contains "score" 
m arks to perm it easy bending. Mechanics may ac 
complish th is operation with lever in the valve 
body, o r lever may be removed and bent on the 
bench.

METHOD USING AIR PRESSURE AND VACUUM
1. If a ir  supply and vacuum lines w ere not 

connected to valve assem bly as d irectedpreviously 
when centering valve overtravel lever, connect 
lines.

2. Apply a ir  p re s su re  and regulate it to 80 to 
110 psi. Apply vacuum and regulate it at approx
im ately 15 inches.

3. Move overtravel lever fore and aft several 
tim es and then back to true  center position.

4. S tarting at tru e  center position, slowly 
move lever to where a ir  intake valve just begins 
to open. L isten fo r escaping a ir . Note reading on 
dial at th is point. Reading should be 0.025" to
0.027" from  lev er center position. If necessary , 
bend intake valve lever to correc t setting (fig. 11).

5. Return overtravel lever to center position. 
Slowly move lever to exhaust side and at sam e 
tim e note the vacuum gauge reading. When vacuum 
just begins to fall off, the exhaust valve has open
ed. Valve should open when overtravel lever is  
moved 0.035" to 0.037" from  center position. If 
necessary , bend exhaust valve lever to co rrec t 
setting (fig. 11).

Figure 10—Locating Valve Overtravel Lever Center Position

Figure 11 —Adjusting Air Valve Lever Gap
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REAR SUSPENSION 4-58

2. To adjust a ir  intake valve lever gap:
a. Move the overtravel lever slowly from  true 

cen ter position to point where intake valve just 
begins to open. Listen for escaping a ir . Note read
ing on dial at this point which should reg is te r
0.025” to 0.027” .

b. If necessary , bend intake valve lever to 
co rrec t setting (fig. 11).

3. To adjust a ir  exhaust valve lever gap:
a. Install valve cover on the valve using anew 

gasket and four attaching screw s.
b. Being careful not to disturb indicator se t

ting, disconnect a ir  supply from  the a ir  inlet port 
and connect it to the bellows port (fig. 8).

c. Move overtravel lever slowly to open ex
haust p o rt while observing the indicator dial. Air 
should s ta r t to escape from  exhaust port when in
dicator reg is te rs  0.035” to 0.037”. If adjustm ent 
is  necessary , shut off a ir  p re ssu re  supply and 
rem ove valve cover. Bend exhaust valve lever to 
co rrec t setting, then install cover and recheck 
valve opening dimension.

d. Recheck valve lever gaps, then proceed 
with "Tim e Delay Check” following:

TIME DELAY CHECK

Figure 12—Venting Air from Silicone Fluid

6. Recheck intake and exhaust valve lever 
gaps, then proceed with "Time Delay Check" ex
plained later.

METHOD USING AIR PRESSURE ONLY
NOTE: This method may be perform ed when a 

vacuum source is not available.
1. Connect a ir  supply hose (80 to 110 psi) to 

a ir  inlet port (fig. 8).

Figure 13—Silicone Fluid Level

PRELIMINARY PROCEDURES
A fter the valve lever gaps have been properly 

adjusted, the tim e delay check must be perform ed. 
A 2 to 9 second delay from  the closing of one valve 
to the opening of the other is recommended.

1. P lace new O -ring over delay plug, then in
s ta ll plug into valve body. Tighten plug to torque 
listed  in "Specifications."

2. Pour 6.0 cc - 0.25 cc of silicone fluid (1000 
Centistokes viscosity at 25°C) into delay piston 
bore. With valve body tilted  slightly as shown in 
figure 12 carefully operate overtravel lever fore 
and aft to vent a ir  from  fluid. When all a ir  has 
been expelled from  piston pin cavity, check fluid 
level using depth gauge as shown in figure 13.

IMPORTANT: With valve assem bly level, take 
m easurem ent from  center of bore only. Add o r r e 
move fluid to bring fluid 13/64-inch from  top of 
valve body. An eyedropper will serve for this p u r
pose.

3. P lace new delay piston cover O -ring in 
groove of valve body. Install cover with snap ring 
re ta in er.

4. P lace valve assem bly vertically  in holding 
vise (fig. 14).

5. Move overtravel lever up and down for ap
proxim ately one minute.

AIR INLET TIME DELAY CHECK
1. Connect a ir  p re ssu re  supply hose to valve 

a ir  inlet port (fig. 8).
2. Move the overtravel lever upward (quickly)
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approxim ately two inches and sim ultaneously s ta rt 
counting the number of seconds before a ir  s ta r ts  
to escape from  bellows port. A delay of 2 to 9 
seconds should exist. Repeat th is check.

AIR EXHAUST TIME DELAY CHECK
To tim e the delay fo r exhaust, two methods 

can be used; one using vacuum source and one u s
ing a ir  p ressu re .

1. Method Using Vacuum
a. Connect vacuum hose to a ir  exhaust port 

(fig. 8). Adjust vacuum to 15 inches.
b. Move the overtravel lever downward (quick

ly) approximately two inches and sim ultaneously 
s ta r t counting the num ber of seconds before the 
vacuum gauge s ta r ts  to drop off. A delay of 2 to 9 
seconds should exist. Repeat this check.

2. Method Using A ir P re ssu re
a. Install valve cover with new gasket on valve 

assem bly.
b. Connect a ir  p re ssu re  supply hose to bel

lows port (fig. 8).
c. Move overtravel lever downward (quickly) 

approxim ately two inches and simultaneously s ta rt 
counting the seconds before a ir  s ta r ts  to escape 
from  the exhaust port. A delay of 2 to 9 seconds 
should exist.

IMPORTANT: A tim e delay over 9 seconds 
could mean'too large  a valve lever gap adjustment 
and a tim e delay under 2 seconds would mean too 
sm all a valve lever gap adjustment. If the tim e de
lay is  not within 2 to 9 seconds, f irs t  recheck the 
fluid level. If fluid level is  satisfactory , the valve 
lever gap adjustment m ust be repeated, step by 
step.

NOTE: After obtaining p roper valve adjust
m ents, install valve cover using new gasket. Install 
new screen  in bellows port, then using new O -ring, 
install outlet adapter into bellows port. If screen  
was removed from  exhaust port, install new screen  
and exhaust fitting. Install a ir  line gaskets.

NOTE: P lace tape over ends of a ir  line ports 
until such tim e as valve assem bly is  installed  on 
vehicle.

HEIGHT CONTROL VALVE OVERHAUL

Height control valves m eter a ir  into and out of 
the a ir  suspension system . These valves a re  p re 
cision built and accurately adjusted. P a rts  m ust be 
carefully handled and assem bled. Valves must also 
be accurately adjusted to insure p roper operation 
afte r rebuild. Special tools mentioned previously 
should be used. Makeshift tools may break off 
chips that could locjge between valve and sea ts. 
Chips, d irt, and other foreign m ateria l could cause 
faulty valve operation.

Figure 14—Valve Positioned For Time Delay Check

NOTE: R epair p a r ts  kit is  available which con
tains all p a r ts  usually requiring replacem ent in 
average overhaul.

The following procedures cover disassem bly, 
cleaning, inspection, and assem bly of the valve. 
Take ca re  to ensure cleanliness of all component 
p a r ts  before assem bly.

Figure 15—Replacing Valve Core Assemblies
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REAR SUSPENSION 4-60

CAUTION
TIGHTEN TOOL UNTIL OVER

TRAVEL CONTROL SHAFT (11) CAN 
BE TURNED 90° TO ALLOW NOTCH 
IN SHAFT TO PASS FREE OF OVER
TRAVEL PISTON (14). DO NOT APPLY  
MORE PRESSURE THAN ISREGUIRED.

Figure 16—Replacing Overtravel Lever

DISASSEMBLY (Refer to Fig. 7)
1. Remove inlet adapter and check valve a s 

sembly (23) from  valve body (8). Remove outlet 
adapter (24). Remove adapter O -rings (26). Re
move a ir  line fitting gasket (22) from  adapters. 
Remove outlet adapter screen  (25).

2. Remove four cover screw s and lock wash
e rs  (1) from  cover and bracket (2). Remove cover 
and bracket and gasket (3).

3. Position valve with delay plug (30) at top. 
Unscrew delay plug from  valve body (8). Drain 
silicone fluid from  cavity. Remove plug O -ring 
(31). Unscrew piston pin (32) from  control shaft 
( 11 ).

4. Remove delay cover re ta in er (36), cover 
(35) and cover O -ring (34). Remove delay piston 
(33). D iscard  O-ring.

5. Remove valve lever screw  and lock w asher 
(4) from  valve lever. Remove exhaust valve and 
intake valve lever (6) from  valve body.

6. Remove valve stem  lock clip (5) from  stem  
of exhaust valve core. Spread locking arm s and 
slide clip from  around stem .

7. Pull overtravel assem bly and shaft from  
valve body.

8. Remove intake valve core (7) with tool 
(J-6888) as shown in figure 15.

9. Remove exhaust fitting (27) and screen  (28), 
then remove exhaust valve core (29) with tool 
(J-6888) as shown in figure 15.

10. Remove plug re ta in er (18) from  overtravel 
control body (17). R etainer must be cut off. Use 
caution to avoid damage to nylon body. Remove 
overtravel body plug (13).

11. P lace forked end of tool (J-8424) around 
shaft in overtravel control body, then tighten clamp 
screw . R efer to figure 16.

12. Remove overtravel control shaft (11) and 
overtravel control body seal (9) from  body. Remove 
shaft O -rings (10 and 12). Back off vise jaw and 
take body and tool from  vise. Remove tool, over
trav e l piston (14), overtravel lever large  spring 
(15), and overtravel lever sm all spring (16) from  
body. Remove lever screw  nut (19) from  overtravel 
lever screw  o r stud. Remove lever (20) from  body.

CLEANING AND INSPECTION
1. The following p a rts  should be discarded 

and replaced with new p a rts  at each overhaul: Plug 
re ta in er (18), overtravel control body sea l (9), 
gasket (3), and O -rings (10, 12, 26, 31, and 34).

2. Thoroughly clean all m etallic p a r ts  in a 
suitable cleaning solvent. Blow p a rts  dry with com
p ressed  a ir.

3. Inspect all bearing and rubbing su rfaces for 
scoring, frac tu res, or noticeable w ear. D iscardall 
damaged or worn p a rts  and replace with new p arts .

ASSEMBLY

CAUTION: HEIGHT CONTROL VALVE  
PARTS MUST BE KEPT FREE FROM 
DIRT AND MOISTURE.

1. Install intake valve core (7) and exhaust 
valve core (29) with screen  (28) in control body (8) 
as  shown in figure 15. Tighten to p roper torque. 
Install exhaust fitting (27).

2. Lubricate overtravel control body with 
m ulti-purpose grease. Assem ble overtravel com
ponents as follows:

a. Install overtravel lever (20) on control body. 
P lace lever stud nut (19) on stud and tighten to 
torque listed  in "Specifications” at end of this 
section.

b. P lace overtravel lever large spring (15), 
and overtravel lever sm all spring (16) inside p is
ton (14). Insert piston in control body (17).

c. P lace th ree new O -rings (10 and 12) on 
overtravel control shaft (11). Lubricate shaft and 
O -rings with m ulti-purpose grease.

d. Position fork of tool (J-8424) so that shaft 
can be in serted  in body. Carefully apply, p re ssu re  
with clamp screw  (fig. 16). Com press springs only 
enough to allow shaft to be inserted . Install over
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REAR SUSPENSION 4-61

trav e l control shaft (11). Rotate shaft so that flat 
is  next to piston, and remove tool (J-8424).

e. Insert overtravel body plug (13) in bore of 
body. Force new plug re ta in er (18) in position over 
nylon pivot and body plug (13).

f. P lace new overtravel control body sea l (9) 
on shoulder of body. Slide overtravel assem bly 
into valve body (8). In se rt carefully to avoid seal 
damage.

3. Install tim e delay assem bly as follows:
a. P lace delay piston (33) in valve body with 

open side of piston toward the overtravel shaft (11).
b. Align pin openings in piston and in shaft. 

F it piston pin (32) in TAPERED SIDE of hole in 
shaft. Tighten pin to torque listed  in "Specifica
tions" at end of this section.

4. P lace intake valve and exhaust valve lever

(6) in position on overtravel shaft. Make su re  the 
fo rk  on the exhaust lever side is  around stem  of 
exhaust valve core (29). Fork should be high enough 
on stem  so that stem  will not be held open. In sert 
valve lever screw  (4) and tighten to torque listed  
in "Specifications" at end of th is section.

5. Spread ends of valve stem  lock clip (5) 
slightly and place on exhaust valve stem  around 
stem  head. Use suitable tool to b race  stem  and 
pinch ends of clip just enough to secu re  on stem . 
Clip must ro tate  freely on stem .

6. Using new O -ring (26), install a ir  inlet 
adapter and check valve assem bly (23) into valve 
body.

7. Make all of the valve assem bly adjustm ents 
explained under "Height Control Valve Adjustments" 
on pages e a rlie r  in this section.

REYCO TORQUE SPECIFICATIONS

R E Y C O  F T.  LBS.
Sp ri n g  Hange r Bracket
T o  Fr a m e  ( A l l ) ..........................................................................................................................................50-60
Radiu s Le af Rod Ey e bo lt N u t .........................................................................................................200
S p r i n g  to A x l e  U - B o l t  N u t ................................................................................................................300
Eq u a liz er  A r m  to Ha n ge r N u t ......................................................................................................500

REAR SUSPENSION SPECIFICATIONS
V A R I - R A T E  R E A R  S PR I N G S

T O R Q U E  R O D  B U S H I N G  ( R U B B E R )
O . D ................................................................................................................ . . 1 . 6 8 8 " 1.693"
I . D .................................................................................................................. . . 0 . 9 4 0 " 0. 94 7 "
L G T .............................................................................................................. . . 3 . 2 2 5 " 3.250"

R A D I U S  L E A F  R O D  B U S H I N G  ( B R O N Z E )
O . D ................................................................................................ 1.506" installed * 1 . 5 0 8 "
I . D ..................................................................................................1 .245" installed * 1 , 2 4 7 "

L G T ............................................................................................................... . . . 2 . 9 0 " +  .015"
M A I N  L E A F  E Y E  B U S H I N G  ( B R O N Z E )  HM-80

O . D ................................................................................................ 1.680" installed * 1 . 6 8 2 "
I . D .................................................................................................................. . 1 . 4 1 9 " 1 .4 2 1 "
L G T ............................................................................................................... . . . 2 . 9 7 " +  .05"

R A D I U S  L E A F  R O D  B U S H I N G —( R U B B E R )
O . D ................................................................................................................ . . 1 . 8 1 5 " 1 .8 2 1 "
I . D .................................................................................................................. .1 .0 0 2 " 1.009"
L G T ............................................................................................................... .3 .2 1 5 " 3.240"

R A D I U S  L E A F  P I N
O . D ................................................................................................................. .1 .2 4 9 " 1.250"
L G T ................................................................................................................ .............4.68"

M A I N  S P R I N G  E Y E  B O L T  HM-80
O . D ................................................................................................................. . . 0 . 9 2 9 " 0.936"
L G T ............................................................................................................... . .4 .8 8 " +  .00-.09"

H E N D R I C K S O N  T A N D E M  S U S P E N S I O N
Sp rin g E y e  Bu shing

I D .  ..............................................1 .2 4 7 "  installed *  1.253"
O . D ................................................................................................................ . . 1 . 4 9 8 " 1 .5 0 1"
L G T ............................................................................................................... .............3.96"

Sp rin g Ey e  Pin ( O . D . ) ................................................................... . . 1 . 2 4 7 " 1.2 48 "
L G T ............................................................................................................... ........m e '
*Ream at assembly.
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REAR SUSPENSION 4-62

TORQUE SPECIFICATIONS

T Y P E  O F  T O R Q U E
V A R I - R A T E  R E A R  S P R I N G S  P A R T  ( F T . - L B S . )

Rear Spring U-bolt
Conventional models and T M - 8 0 .................................................. N u t  190 -21 0
Al u m . Tilt S e r i e s .............................................................................................. N u t  220-250

Radius Leaf Eyebolt To Hanger
Al u m . Tilt Se rie s................................................................................................N u t  150-200
T M - 8 0 .............................................................................................................................N u t  290-320
To r qu e Rod Eye bolt T o  H a n g e r ......................................................N u t  150-200
Rear Spring B u m pe r  B o l t ......................................................................N u t  1 0- 1 5
TM- 8 0  B o l t ...............................................................................................................N u t  8 -1 2
Pin Retainer T o  Sp ri n g  H a n g e r ....................................................... Bolt 20-25
Rear Sp ring  Radius L e a f  Pin Cl am p B o l t ............................N u t  25-30
Reboun d Pin B o l t ............................................................................................. N u t  30-35
Rebo un d Pin Retainer Fr a m e  L o c k .............................................Bolt 25-30

Fro nt  S pri ng  Pad Bracket  T o  Fr a m e  Bolt
Conventional 70- 90 A l u m . Tilt Se ri es ........................................ N u t  50-60
Sp ri n g Hanger T o  Side Rail Bolt ( F r o n t ) .............................N u t  90 -1 10
Sp ri n g Hanger T o  Side Rail Bolt ( R e a r ) ...............................N u t  40-50
S ho ck Ab sor be r M o u n ti n g Stu d ( U p p e r  and L o w e r ) .  N u t  70-80

H E N D R I C K S O N  (Series R U )

S pri ng Sa ddle T o p  Pad U - B o l t .............................................................. N u t  275-300
S pri ng Saddle Cap to S a d d l e * ................................................................Bolt  310-340
Rear Spring Fr on t Pin Lo ck  B o l t ..........................................................N u t  30-40
Rear Spring Rear Rebound B o l t ............................................................N u t  40-50
S pri ng Bracket and Spacer to Side Rail B o l t * ....................N u t  90-100
E q u a liz in g B ea m  E n d  A d a p t e r ................................................................Bolt  330-350

N u t  190 -210
B u m p e r  Stop to F r a m e ....................................................................................Bolt  100 -120
T o r q u e  Rod to A x l e  Housing S t u d ......................................................N u t  120-150
T o r q u e  Rod B rac ke t to Cr os sm em b er  B o l t ..............................N u t  40-50
T o r q u e  Rod and B racket to C ro ssm em b er  B o l t .................N u t  90-100

R u b r i c a t e  Bolt T h r e a d s  with S A E  #20 oil 
before tightening.

H E N D R I C K S O N  (Series R T )

S p rin g Sadd le T o p  Pad B o l t ..................................................................  N u t  2 7 5 -3 0 0
S p rin g Sadd le Cap S t u d .................................................................................N u t  275-300
Sp rin g Sadd le T o p  Pad Se t S c r e w ....................................................-  100-150
Rear Sp rin g Rear Re bou nd  B o l t .......................................................... N u t  40-50
Rear Sp rin g F ro n t Pin Lo ck  B o l t . , ............................................ .  N u t  40-50
Eq u a liz in g Beam E n d  A d a p t e r ................................ Bolt 350-370

N u t  190-210
T o r q u e  Rod to A x l e  Housing S t u d ......................................................N u t  1 10 -1 2 0
T o r q u e  Rod B rac ke t to Si de  Rail Lo w e r  Flange Bo lt.  N u t  40-50
T o r q u e  Rod B racket to C r o s s m e m b e r .......................................... Bolt  100-120

...........................................................................................N u t  40-50

T Y P E  O F  T O R Q U E
P A G E  A N D  P A G E  ( L W H )  P A R T  ( F T . - L B S . )

Pedestal and Spacer to F r a m e  Lo w e r  F l a n g e ....................... Bolt  100-120
N u t  40-50

Pedestal to F r a m e  B o l t :
Vz“ x  20 x 2 :4 "  ( 4 ) ......................................................................................... N u t  40-50
% "  x 18 x ZVt" ( 1 2 ) ......................................................................................N u t  90-100

Rear A x l e  T o r q u e  Rod B rac ke t to Cr os sm em b er  B o l t.  N u t  40-50
T o r q u e  Rod an d  B ra c k e t  to Cr os sm em b er  B o l t ................. N u t  9 0 -1 10
T o r q u e  Rod Bra cket to F r a m e .................................................................N u t  45-55
T o r q u e  Rod to A x l e  Housing S t u d ...................................................... N u t  120-150
B u m p  S top  to F r a m e .................................................................................... Bolt  100-120

N u t  40-50
Cross T u b e  to Pedestal B o l t ...................................................................... N u t  190-210
Cross T u b e  End  A d a p te r  Retaining B o l t ......................................Bolt  330-350

N u t  190-210
Cross T u b e  to S pri ng  Cap  U - B o l t ....................................................... N u t  550-600
Compression Cap Retaining B o l t ..........................................................Bolt  500 (m in .)
Insulator Cap  to Rocker A r m  U - B o l t ...............................................N u t  220-250
Rocker A r m - t o - A x l e  Bracket A d a p te r  B o l t ..............................  330-350
Rocker A r m - t o - A x l e  Bra cket A d a p te r  B o l t ..............................N u t  190-210

P A G E  A N D  P A G E  800 S U S P E N S I O N  S Y S T E M
F ro n t  Sp ri n g  U - B o l t .............................................................................................  300-330
Sp rin g Rebound  Roller Bolt ( F r o n t  or R e a r ) .................... N u t  100-120

Jl , M I 9 0 ....................................................................................................................... N u t  50-60
Rocker Ar m Bracket-to-Frame B o l t .................................. N u t  40-50

Jl ,  M I 9 0 ........................................................................................................................N u t  30-40
Compression Cap to Bracket L o c k ..................................................... Bolt  120-130

Jl,  M I 9 0 ........................................................................................................................Bolt  80-90
Compression Cap Retaining B o l t ..........................................................N u t  1 15 -1 2 5
Compression Sp rin g E y e  Bolt L o c k ...................................................B olt  10-15
Sp ring  Ey e Compression B o l t .................................................................. N u t  90 -110
Fro nt  Sp ri n g Fro nt  Han ge r to F r a m e ..............................................N u t  30-40

AIR SUSPENSION 
TORQUE SPECIFICATIONS

T Y P E F O O T 
O F P O U N D S

PART T O R Q U E
Lo w e r  Control A r m  to F ra m e  Bra cke t Pi v ot  Bolt. N u t 490-520
Fra m e Bra cket to Fr a m e  B o l t ................................................ N u t 190-210
Bellows S u p p o rt  Bracket  to Control A r m  B o l t. N u t 190-210
Bellows to S u p p o rt  Bracket  S t u d .................................... N u t 8-12
Bello ws U p p e r  S u p p o r t  B ra ck e t to F r a m e  Bolt. N u t 50-60
Lo w e r  Control A r m  B rac ke t to

Lo w e r  A x l e  A n c h o r  Plate B o l t ....................................... N u t 490-520
Suspension A ir  T a n k  “ U ”  B o l t ............................................ N u t 1 2- 16
Height Control V a lv e  L i n k  S t u d ......................................... N u t 5-8
Height Control Va lv e Bra cket to Fr a m e  B o l t . . . N u t 8-12
Height Control Va lv e to M o u n ti n g Brack et Bolt N u t 3-5
Shock A b s or be r U p p e r  and

Lo w e r  M o u n ti n g  B o l t ................................................................ N u t 70-80
Sh oc k A b s o r b e r  U p p e r  Bra cke t to F ra m e  Bolt. N u t 90 -110
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REAR SUSPENSION 4-63

REAR HUBS AND BEARINGS

DESCRIPTION

R ear hubs a re  mounted on axle housing tube 
on opposed tapered ro lle r  bearings as shown in 
figures 2 and 3. Hubs, bearings, and oil sea ls  il
lu stra ted  in figures 2 and 3 a re  identified with type 
of re a r  axle. Refer to "Protect-O -Plate" in Owner 
Protection Plan booklet to determ ine type of axle 
used on a specific vehicle.

Mounting p a rts  (mainly bearings, adjustment 
and lock nuts, sea ls, and sleeves) shown in figures
2 ana 3 a re  of p rim ary  im portance. Brake drum  
mounting bolts, studs, and nuts differ in type and 
method of installing on various se r ie s  vehicles.

New hub oil sea ls should be installed when 
servicing bearings if there  is  the slightest indica
tion of w ear o r damage. An im perfect seal may 
perm it bearing lubricant to reach  brake linings, 
resulting  in faulty brake operation and n ecessi
tating prem ature replacem ent of linings.

BEARING ADJUSTMENT CHECK

Before checking wheel bearing adjustment, 
make sure brakes a re  fully re leased  and do not 
drag. Jack up axle until t ire s  c lea r floor; then 
rem ove axle shafts as d irected  in "REAR AXLES" 
(SEC. 4A).

Check bearing end play by grasping tire  at top 
and pulling back and forth, or by using a pry  bar 
under t ire . If bearings are  properly  adjusted, 
movement of brake drum  in relation to backing 
plate or brake spider will be barely noticeable and 
wheel will tu rn  freely . If movement is  excessive, 
adjust as d irected  under "Wheel Bearing Adjust
m ent" following:

WHEEL BEARING ADJUSTMENT

1. Jack up re a r  axle and remove axle shaft as 
d irected  in "REAR AXLES" (SEC. 4A).

2. On vehicles using outer oil seal and outer
oil seal sleeve, remove the seal from  axle shaft 
flange studs.

3. Remove bearing lock nut and nut lock.
4. While rotating the hub and drum  assem bly 

in both d irections to seat bearings properly  in r e 
ce sses  of hub, tighten the adjusting nut to 50 foot
pounds torque.

5. Back off the adjusting nut 1/4 to 1/3 turn  to 
a ssu re  0.001" to 0.007" end play.

6. Install bearing adjusting nut lock, re ferrin g  
to figure 1.

a. If vehicle is  equipped with type shown in 
View A, figure 1, align flat on adjusting nut with 
n earest lip of nut lock. Make su re  wheel tu rns 
freely; then install nut lock and lock nut. Tighten 
lock nut to 100-150 foot-pounds. Bend one lip of 
nut lock over one flat on each nut.

b. If vehicle is  equipped with type shown in 
View B, figure 1, align dowel pin of adjusting nut 
with n earest hole in lock ring. Lock ring may be 
turned on either side to facilitate alignment of hole 
with least movement of adjusting nut beyond 1/4 to 
1/3 turn . Install lock nut and tighten to 250 to 300 
foot-pounds torque.

7. After completing bearing adjustment, r e 
check adjustm ent to make su re wheel tu rns freely . 
Final bearing adjustment should provide within
0.001" to 0.007" end play.

8. On vehicles using outer oil seal and sleeve, 
install the seal over re a r  axle shaft flange studs.

9. Install axle shaft as directed  in "REAR 
AXLES" (SEC. 4A).

Figure I —Rear Wheel Bearing Adjustment Nuts
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REAR SUSPENSION 4-64

EATON 17121, 17221. 30DSC, AND 34DSC AXLES 
ROCKWELL SLHD, H162, H362, L162, AND L362 AXLES

EATON 17121 AND 17221 AXLES 
ROCKWELL SLHD, LI 62, AND L362 AXLES

ROCKWELL SQHD AXLE EATON 18121, 18221, AND 19221 AXLES

1 Axle Shaft
2 Shaft to Hub Dowel
3 Lock Nut
4 Lock Nut
5 Nut Lock
6 Bearing Adjusting Nut
7 Outer Bearing Cone and

R ollers
8 Outer Bearing Cup
9 Hub

10 Inner Nut
11 Outer Nut
12 Wheel Rims
13 Wheel
14 Brake Drum
15 Nut
16 Stud
17 Inner Bearing Cup
18 Inner Bearing Cone and

R ollers

19 Oil Shield
20 Inner Oil Seal
21 Oil Seal Sleeve
22 Outer Oil Seal Wiper
23 Outer Oil Seal
24 Lock Ring
25 Bolt
26 Dowel

T-68J7

Figure 2—Rear Hubs and Bearings Iwith Disc-Type Wheels)

HUB, BEARING AND OIL SEAL 
REPLACEMENT

REMOVAL (Figs. 2 and 3)
1. Jack up re a r  axle and remove tire  and rim  

assem bly on vehicles having cast wheels. Remove 
tire  and wheel assem bly from  vehicles having disc 
wheels.

2. If brake drum  is  demountable type, remove 
brake drum.

3. Remove re a r  axle shaft as described in 
"REAR AXLES" (SEC. 4A).

4. On vehicles using outer oil sea ls , remove
oil seal and sleeve from  axle shaft flange studs.

5. Remove lock nut, nut lock, and adjusting 
nut from  axle housing tube.

6. Lift the wheel (hub) and drum  assem bly or 
the hub straigh t off axle housing. Use ca re  to p re 
vent outer bearing cone and ro lle r  assem bly from  
dropping on floor. Remove outer bearing assem bly.
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REAR SUSPENSION 4-65

.*•13 14 13-^, ^ 3

EATON 17121, 17221, 30DSC, AND 34DSC AXLES 
ROCKWELL SLHD, H I62, H362, L I62, AND L362 AXLES EATON 18121, 18221, AND 19221 AXLES

1 Axle Shaft
2 Shaft-to-Hub Stud
3 Lock Nat
4 Lock Nut
5 Nut Lock
6 Bearing Adjusting Nut
7 Outer Bearing Cone

and R ollers
8 Outer Bearing Cup
9 Hub

10 Wheel Rim Clamp
11 Stud
12 Nut
13 Wheel Rims

ROCKWELL SQHD AXLE

14 Wheel Rim Spacer
15 Brake Drum
16 Bolt
17 Oil Shield
18 Inner Bearing Cup
19 Inner Bearing Cone

and R ollers
20 Inner Oil Seal
21 Oil Seal Sleeve
22 Lock Ring
23 Outer Oil Seal

Wiper
24 Outer Oil Seal
25 Dowel

T-6858

Figure 3—Rear Hubs and Bearings (with Cast-Type Wheels)

7. Remove inner oil seal from  wheel (hub) and 
drum  assembly; then remove inner bearing cone 
and ro lle r assem bly from  hub. D iscard oil seal.

8. Clean, inspect, and rep a ir p a r ts  as d esc rib 
ed la te r in this section.

INSTALLATION (Figs. 2 and 3)
After completing "Cleaning, Inspection, and 

R epair" operations described la te r in this section, 
lubricate bearings, axle housing tube, and inside 
of hub as described in LUBRICATION (SEC. 0) of 
this manual. Coat lip of inner oil seal and surface 
contacted by lip with wheel bearing g rease or equiv
alent.

1. Position inner bearing cone and ro lle r  a s 
sem bly in hub or wheel (hub) and drum  assem bly. 
Coat oil seal bore in Aub with a thin layer of non
hardening sealing compound.

2. Using suitable tools, install oil seals as 
follows:

a. P ress seal into hub until shoulder is against 
outer edge of hub. Lip of oil seal goes into hub f irs t 
(see figs. 2 and 3).

b. Wipe excess sealing compound out of hub. 
Make sure no sealing compound gets on lip of oil 
seal.

3. Make sure oil seal sleeve (if used), is in 
place on axle housing tube.

4. Install wheel hub and drum  assem bly or hub 
assem bly on axle housing tube. Use ca re  not to 
damage the inner oil seal.

5. Place outer bearing cone and ro lle r  assem 
bly on axle housing tube and p re ss  firm ly into 
place with fingers. Install bearing adjusting nut.

6. Install brake drum  (if removed). Install 
t ire  and rim  assem bly or t ire  and wheel assem bly.
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REAR SUSPENSION 4-66

Adjust bearings and complete the installation as 
previously described under "Wheel Bearing Ad
justm ent."

7. Install axle shafts as directed in "REAR 
AXLES" (SEC. 4A).

CLEANING, INSPECTION, 
AND REPAIR

CLEANING
Im m erse all p a rts , including bearing assem 

blies, in cleaning solvent. Clean bearings with a 
stiff brush. Blow bearings dry with com pressed 
a ir , directing a ir  s tream  across bearings. Do not 
spin bearings while blowing them dry.

INSPECTION
1. Inspect bearings for excessive w ear, chip

ped edges, or other damage. Slowly ro ll ro lle rs  
around cone to detect any flat or rough spots. If 
either the cone and ro lle r assem bly or the cup of 
the ro lle r bearings are damaged, the complete 
bearing assem bly must be replaced.

2. Examine bearing cups which a re  s till in 
stalled  in hub. If cups a re  pitted or cracked, they 
m ast be replaced as d irected  la te r under "R epair."

3. Examine oil seal sleeve (when used) on 
which the hub inner oil seal lip wipes for evidence 
of w ear or roughness. If any damage is evident, 
sleeve must be replaced. Oil seal sleeves are  r e 
placed as directed la te r under "R epair."

4. Inspect axle shaft flange studs for damaged 
threads or bent condition. Replace studs as neces
sary .

5. Examine brake drum s for scoring or other 
damage. Non-demountable brake drum s can be r e 
finished while mounted on hubs. If necessary  to 
replace brake drum  re fe r to "Repair" la te r in this 
section.

6. Examine wheel bolts or studs and rim  
clamp studs for damaged threads and replace, if 
necessary , as directed la te r under "R epair."

7. D iscard old oil sea ls  and obtain new oil 
sea ls to be used at assem bly.

REPAIR

Bearing Cup Replacement
1. Bearing cups are removed by using a mild 

steel rod through opposite end of hub and driving 
against inner edge of bearing cup. A lternately drive 
on opposite sides of cup to avoid cocking cup and 
damaging inside of hub.

2. To install new cups, position cup in hub 
and drive into place, using a mild steel rod against 
outer edge of cup. A lternately drive against oppo
site sides to assure  driving cup in squarely. Cups 
must seat firm ly against shoulder in hub.

Inner Oil Seal Sleeve Replacement
1. To remove oil seal sleeve, tap sleeve 

around en tire  circum ference with ham m er to 
s tre tch  the metal; then use a blunt chisel to cut 
into the sleeve inner flange. This will loosen the 
sleeve sufficiently to perm it rem oval.

NOTE: Be careful not to damage axle tube 
when chiseling on sleeve.

2. Slide new sleeve over axle housing tube; 
then using axle oil seal sleeve d river se t J - 3822-02, 
drive sleeve into place. Use care not to damage 
surface on sleeve contacted by inner oil seal.

Brake Drum Replacement
1. Remove bolts and lock nuts, o r studs and 

nuts attaching brake drum  to hub.
2. Remove brake drum and oil shield o r de

flector (if used) from  hub.
3. Apply Perm atex  between oil shield o r de

flector (if used) and brake drum.
4. Position brake drum and oil shield o r de

flector on hub, aligning all drain holes.
5. Install bolts and lock nuts or studs and nuts 

attaching brake drum  to hub. Tighten attaching p arts  
securely.

IMPORTANT: If any wheel experiences a 
single stud fa ilure caused by aloose-runningw heel 
all studs should be replaced.

A loose running wheel may cause only one stud 
to break, but several more studs may become 
fatigued to the point of failure, but not actually 
breaking. Replacing only the one broken stud and 
remounting wheel will then set the stage for a 
second and possibly m ore serious fa ilu re . If holes 
in wheel have become elongated o r enlarged, r e 
place wheel.

Wheel Bolt Replacement
Wheel bolts are  se rra ted  and p ressed  into hub 

flange. To replace bolts, p re ss  bolts out of hub 
flange. P ress new bolts into place, making sure 
they a re  a tight fit. If all bolts a re  removed, be 
su re oil shield or deflector (when used) is in place 
under bolt heads before installing new bolts.

Rim Clamp Stud Replacement
Rim clamp studs can be removed and replaced 

by using a conventional stud rem over and rep lacer 
tool. When installing new studs, make su re studs 
a re  firm ly bottomed in tapped holes and that 
threads a re  not damaged during installation.

Outer Oil Seal Wiper Sleeve Replacement
The outer oil seal wiper sleeve is  p ressed  on 

outer end of axle housing tube (C, fig. 2, and C, 
fig. 3). If the sealing surface of a w iper sleeve is 
damaged, install a new sleeve. Make sure that 
wiper sea ts  squarely and that sealing surface on 
sleeve is not damaged in any way.
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REAR SUSPENSION 4-67

PROPELLER SHAFTS

DESCRIPTION

Power is transm itted  from transm ission  to 
re a r  axle through one or m ore p ropeller shaft and 
universal joint assem blies. The number of p ro 
p e lle r shafts and universal joint assem blies vary 
with vehicle wheelbases and combinations of 
transm ission  and re a r  axle equipment. Some 
typical arrangem ents a re  shown in figure 1.

All p ropeller shafts a re  tubular type. A 
splined slip joint is provided in each drive line. 
If a single propelle r shaft is used, slip joint is at

transm ission  end of shaft; if two o r m ore shafts 
a re  used, slip joint is at forw ard end of re a r  shaft. 
End of slip yoke is sealed by a felt o r  cork 
w asher, held in place by a steel w asher and a 
dust cap which threads onto end of yoke. Fixed 
yoke may be either welded to propelle r shaft tube 
as shown in figures 3 and 4, o r it may be splined 
to a stub shaft and secured with a nut and co tter 
pin as shown in View A, figure 6. Alignment a r 
rows on slip yoke and shaft provide for alignment 
of yokes at assem bly.

NOTE: R efer to “ Service Diagnosis C hart” 
on following page when servicing p rope lle r shafts.

1
Figure J—Typical Propeller Shaft Combinations
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REAR SUSPENSION 4-68

SERVICE DIAGNOSIS CHART

CONDITION POSSIBLE CAUSE CORRECTION

Propeller Shaft Vibration 1. Propeller Shaft Out of Balance.

2. Parking Brake Drum Out of Balance.

3. D istorted or Damaged Yokes.

4. Yokes Out of Parallel to Each Other.

1. Check for Foreign M aterial 
on Propeller Shaft.

2. Replace Drum.

3. Install New Yokes.

4. Change P ropeller Shaft.

Universal Joint Noise 1. Center Bearing Worn.

2. Worn U niversal Joint Bearings.

3. Im proper Lubrication.

4. Loose Flange Bolts.

1. Replace Center Bearing.

2. Replace Bearings.

3. Lubricate as D irected.

4. Tighten to Specifications.

UNIVERSAL JOINTS
Six types of universal joint assem blies a re  

used on vehicles covered by this manual. The joint 
assem blies a re  1410, 1480, 58WB, 68WB, 1700 
and 1800.

NOTE: The 68WB universal joint is  used with 
auxiliary transm ission . Refer to "Specifications” 
at end of this section for type of joint used at v a r 
ious locations on any vehicle with standard equip
ment. Refer to “ P a rts  Book” for universal joint

application with optional transm ission  and axles. 
Universal joints a re  described below:

Type 58WB and 68WB (Figs. 2 and 3). Needle 
ro lle rs  a re  installed in bearing cages which have 
in tegral mounting flanges (wings). B earing cages 
a re  attached to mating flanges with special cap 
screw s and lock w ashers. On low -ring bearings, 
holes in mounting flanges a re  threaded, and the 
attaching cap screw s thread into the mounting 
flange. On high-wing bearings, the holes in the

1 Low Wing Bearing (Threaded)
2 Lubrication F itting
3 Special Cap Screw

4 Oil Seal
5 Journal
6 Tie Bar

7 High Wing Bearing (Not Threaded)
8 Propeller Shaft Yoke
9 Lock W asher tpm-8245

Figure 2—Type 58WB and68 WB Universal Joint Showing High and Low Wing Bearings
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REAR SUSPENSION 4-69

7 8 9 10

1 Flange Yoke
2 High Wing Bearing
3 Journal
4 Special Cap Screws
5 Lubrication Fitting

6 Slip Yoke
7 Dust Cap
8 Washer (Felt)
9 Washer (Steel)

10 Propeller Shaft

11
12
13
14

Flange Yoke 
Alignment Arrows 
Low Wing Bearing
Oil Seal

TPM -8227

Figure 3—Typical Propeller Shaft with 58WB and 68WB Universal Joints

mounting flange a re  not threaded; the attaching 
cap screw s p ass through the mounting flange and 
thread into the mating flange. An oil seal is  in sta ll
ed on inner end of each bearing cage. T ie-b a rs , 
shown in figure 2 a re  to re ta in  bearings on journal 
c ro ss  during storage and can rem ain in place dur
ing operation; however, the tie -b a r must be cut to 
perm it disassem bly of joint.

Types 1410 and 1480 (Fig. 4). Joint bearing 
cages a re  re tained in yoke flanges on propelle r 
shaft by snap rings. Bearings at opposite end of 
p ropelle r shaft a re  attached to journal cro ss  with 
snap rings and U -bolts, lock w ashers and nuts. A 
visual inspection m ust be made of vehicle to de
term ine at which end of propelle r shaft U-bolts 
and lock rings a re  used and at which end of p ro 
p e lle r shaft lock rings only a re  used. Needle ro ll
e rs  a re  installed in bearing cages and oil sea ls 
a re  installed  on inner ends of cages.

R epair Kits
U niversal joint rep a ir kits a re  available for 

all types of un iversal joints. Each kit contains a 
journal, bearings and sea ls , and retaining com 
ponents which should always be replaced when 
overhauling a universal joint.

CENTER BEARING (Fig. 6)
C enter bearings a re  used to support center 

portion of drive line when two o r m ore propelle r 
shafts a re  used. B earing is ball type, mounted in 
a rubber cushion which is attached to fram e 
crossm em ber by the center bearing support. The 
two center bearings shown in c ro ss  section in 
figure 6 a re  of the sam e construction except for 
shape and location of dust slingers . View B illu s 

tra te s  cen ter bearing used at shaft end with slip 
yoke; View A illu s tra te s  center bearing used at 
shaft end with fixed yoke. Bearing is p re lu b ri
cated and perm anently sealed. Cavities in g rease 
re ta in ers  on both sides of bearing a re  packed with 
w aterproof g rease to exclude d irt and water.

LUBRICATION

Journals of universal joints a re  drilled  and 
provided with lubrication fittings through which 
lubricant trav e ls  to all four oil re se rv o irs , then 
through a sm all hole in side of each re se rv o ir, 
d irec t to needle bearings. Needle bearings a re  
protected against lubricant leakage and entrance 
of foreign m atter by sea ls. Splines of slip joint 
a re  lubricated through lubrication fitting installed 
in slip yoke.

NOTE
Universal joints and slip yoke 

splines should be lubricated periodic
ally as specified in LUBRICATION 
(SEC. 0) of this manual.

PROPELLER SHAFT REMOVAL

Disconnecting propeller shaft perm its  rem ov
al of transm ission  o r re a r  axle without disturbing 
unit at other end of shaft. On some vehicles, p ro 
p eller shaft may be removed at any flange joint by 
removing nuts from  bolts holding flange. On other 
vehicles, p ropeller shafts m ust be disconnected at 
universal joints as described la te r  in this section.
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REAR SUSPENSION 4-70

1 Snap Ring
2 Bearing Assembly
3 Journal
4 Oil Seal
5 Lubrication Fitting
6 Slip Yoke Assembly
7 Aligning Arrows
8 W asher (Cork)
9 W asher (Steel)

10 Dust Cap
11 Propeller Shaft
12 U-Bolt
13 W asher
14 Lock Nut

MODELS 1410 AND 1480 T-6840

Figure 4—Typical Propeller Shaft with Type 1410 and 1480 Universal Joints

P ro p elle r shaft should be supported before rem ov
ing to prevent damage by dropping. To remove 
complete drive line on models in which center 
bearings a re  used, it is necessary  to disconnect 
cen ter bearing support from  crossm em ber.

DISASSEMBLY OPERATIONS

SLIP JOINT DISASSEMBLY
With p ropelle r shaft removed, look for arrow  

m arks on propelle r shaft and slip  yoke as shown 
in figures 3 and 4. If both m arks are  not clearly  
discernible, punch m ark both m em bers to insure 
assem bly in exactly sam e relative position. When 
clearly  m arked, unscrew  dust cap and withdraw 
shaft. Remove cork o r felt w asher, s tee l washer, 
and dust cap from shaft.

UNIVERSAL JOINT DISASSEMBLY 
Types 58WB and 68WB (F igs. 2 and 3)

Remove special cap screw s and lock w ashers 
attaching bearing cages on opposite ends of jo u r

nal to mating flange. Cut welded tie b ar, then 
rem ove bearing assem blies from journal.

Types 14i0 and 1480 (Fig. 4)
1. On universal joints using snap rings to r e 

tain bearings on journal cross, remove snap rings 
(fig. 4).

2. On universal joints using U-bolts o r  self 
locking bolts to re ta in  bearings on journal cross, 
remove nuts and w ashers from  U -bolts, then r e 
move U -bolts. If self locking bolts a re  used, r e 
move bolts.

3. Strike one side of yoke with ham m er to 
force one bearing out of yoke. Strike opposite side 
of yoke to force opposite bearing out.

CAUTION: Use ca re  to prevent bearings from 
dropping on floor as irrep arab le  damage may 
resu lt.

4. Journals can now be tilted  to perm it r e 
moval of yoke from  journal.

5. Remove the o ther two bearings in the sam e 
m anner to perm it removing journal.
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REAR SUSPENSION 4-71

TYPES 1700 AND 1800 (Fig. 5)
1. Bend tangs of lock s trap s  away from  cap 

screw  heads. Remove cap screw s and lock straps 
securing bearings in yokes.

2. Strike one side of yoke with soft ham m er 
to force one bearing out of yoke. Strike opposite 
side of yoke to force out opposite bearing.

3. Journals can now be tilted to perm it r e 
moval of yoke from journal.

4. Remove the other two bearings in the same 
m anner to perm it removing journal.

CENTER BEARING DISASSEMBLY
The following procedure covers disassem bly 

of center bearing with propeller shaft removed 
from vehicle. Key num bers in text re fe r  to 
figure 6.

1. Remove re ta in er (5) from  support (6), then 
remove support from  cushion (4).

2. On type shown in View A, figure 6, remove 
co tter pin and nut securing yoke (2) on shaft, then 
pull yoke off shaft. On type shown in View B, r e 
move dust shield (11) from  shaft.

3; Remove rubber cushion (4) from bearing 
(9), then pull bearing assem bly from shaft.

4. Remove g rease  re ta in ers  (7) from  bearing, 
and remove slingers (8).

IMPORTANT: Do not attem pt to disassem ble 
ball bearing. This is a sealed bearing and cannot 
be disassem bled without being destroyed.

5. If dust shields (3) a re  damaged, use a 
chisel to b reak  welds and remove shields.

CLEANING AND INSPECTION

PROPELLER SHAFT
Thoroughly clean old g rease  and dirt from 

shaft splines, then check splines for wear, warp- 
age, and cracks. If shaft is worn, warped, or 
cracked, replace with new shaft. Welding of 
broken shaft is not recommended, since this 
operation requ ires special balancing facilities.

UNIVERSAL JOINT
Wash all parts  in cleaning fluid. Make sure 

lubricant passages in journal cross a re  clean.

Soak needle bearings and cages in cleaning 
fluid to soften partic les  of hardened grease, then 
wash in cleaning fluid, using a stiff b rush if nec
essary  to remove all old lubricant. Check each 
bearing for m issing ro lle rs . R efer to “ Specifica
tions” at end of this section for co rrec t number of 
ro lle rs . After needle bearing assem blies are 
thoroughly clean, apply clean lubricant to ro lle rs  
and turn  on trunnion of journal to check wear. 
Refer to LUBRICATION (SEC. 0) for type of lu b ri
cant. If excessive clearance is noted, d iscard  
journal and bearings and replace with new parts 
contained in universal joint rep a ir kit.

SLIP JOINT
Using a suitable cleaning fluid, clean all d irt 

and old g rease  from  slip  yoke, slip  yoke splines, 
and shaft splines. Carefully inspect slip yoke 
splines for w ear o r evidence of twisting. Check

1 Slip Yoke Assy.
2 Needle Bearing Assy.
3 Journal Assy.
4 Lock Strap
5 Gasket
6 Gasket Retainer
7 Aligning Arrows
8 W asher (Cork)

9 W asher (Steel)
10 Dust Cap
11 End Yoke Assy.
12 Oil R eservoir
13 Oil Passage
14 Axle Drive Pinion

Yoke

Figure 5—Typical Propeller Shaft with Type 1700 or 1800 Universal Joints
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REAR SUSPENSION 4-72

1 Nut
2 Yoke
3 Dust Shield
4 Rubber Cushion

5 Cushion Retainer
6 Center Bearing Support
7 G rease R etainers
8 Slingers

9 Bearing Assembly
10 Propeller Shaft
11 Dust Shield
12 W asher t-3061

Figure 6—Typical Propeller Shaft Center Bearings

clearance between slip yoke splines and shaft 
splines. If backlash is excessive, worn p arts  must 
be replaced.

CENTER BEARING
Wash all parts except ball bearing and rubber 

cushion in suitable cleaning fluid.

DO NOT IMMERSE SEALED 
BEARING IN CLEANING FLUID.

Wipe bearing and cushion clean with a cloth 
dampened with cleaning fluid.

Check the bearing for w ear or rough action by 
rotating inner race while holding outer race. If 
wear o r roughness is evident, replace with new 
bearing.

Examine rubber cushion for evidence of hard 
ening, cracking, or deterioration. Replace with 
new p art if damaged in any way.

G rease re ta in ers  and slingers a re  serviced 
only as a part of the bearing assem bly.
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ASSEMBLY OPERATIONS

CENTER BEARING ASSEMBLY
Key num bers in text re fe r  to figure 6.
1. If removed, install new dust shields (3) on 

shaft o r yoke. Tack weld o r stake shields in place.
2. P re s s  a g rease  re ta in er (7) over each side 

of bearing outer race. Pack cavities in re ta in ers 
with w aterproof g rease  recommended in LUBRI
CATION (SEC. 0).

3. Install one slinger (8) over end of shaft. 
S tart bearing and re ta in er assem bly straigh t on 
shaft, then using a suitable sleeve to exert force 
on bearing inner race, p re ss  bearing and slinger 
against shoulder on shaft. Install the o ther slinger
(8) over shaft and position against bearing.

4. Install rubber cushion (4) over bearing 
making su re bearing is centered in hole in 
cushion.

5. Position support (6) around cushion and in
sta ll cushion re ta in er (5).

6. On type shown in View B, figure 6, p re ss  
dust shield (11) onto shaft against slinger (8). On 
type shown in View A, install yoke (2) on shaft.

IMPORTANT: C enterline through yoke flanges 
m ust be aligned with centerline of yoke flanges on 
other end of shaft. Install nut (1), tighten firm ly, 
and secure with co tter pin.

SLIP JOINT ASSEMBLY (Fig. 3 or 4)
1. Position dust cap on shaft, then install 

steel washer and new cork o r felt w asher on shaft. 
Coat shaft splines with lubricant specified in 
LUBRICATION (SEC. 0).

2. Align arrow s on splined shaft and slip yoke 
and in se rt shaft into slip yoke. Make certain  yokes 
on both joints a re  exactly aligned.

IMPORTANT: Journal c ro sses  must be in 
sam e plane, o r  serious vibration will occur, with 
resu ltan t damage to shaft and components.

3. Thread dust cap onto end of slip yoke. 
Tighten dust cap by hand only; use of wrench will 
damage cork o r felt w asher.

4. Install lubrication fitting in slip yoke.

UNIVERSAL JOINT ASSEMBLY 

All Types
Install lubrication fitting in journal. Make 

su re  sea ls  a re  in place on inner end of bearing 
cages. Apply lubricant recommended in LUBRI
CATION (SEC. 0) to needle ro lle rs  in each b e a r
ing to provide initial lubrication.

Types 58WB and 68WB (Figs. 2 and 3)
NOTE: Low wing bearings (fig. 2) have 

threaded holes in bearing cage flanges and are

used at yoke flanges which do not have threaded 
holes; high wing bearings do not have threaded 
holes in bearing cage flanges, and a re  used at 
yoke flanges which do have threaded holes.

1. Install bearing assem blies over opposite 
ends of journals and position against yoke flange. 
Make su re  lug on bearing cage sea ts  in groove in 
yoke flange. Install cap screw s and lock w ashers 
and tighten to 70 to 80 foot-pounds torque.

2. Install bearing assem blies on other ends of 
journal and attach to the o ther yoke flange in the 
sam e manner.
Types 1410 and 1480 (Fig. 4)

1. Install journal in yoke, then install bearing 
assem blies in yoke over journal trunnions. Use a 
plastic o r rawhide ham m er to tap into place.

2. On universal joints using snap rings to r e 
tain bearings, p re ss  bearings in fa r enough to 
c lea r snap ring grooves, then install snap rings. 
Hold journal and lightly tap yoke to sea t bearings 
outward against snap rings.

3. On universal joints using U-bolts o r self 
locking bolts, install U -bolts, w ashers, and nuts 
o r self locking bolts on journal bearing assem bly 
and tighten nuts or bolts to following torque.

a. 3/8-24 nut, tighten to 35-45 foot-pounds.
b. 7/16-20 nut, tighten to 70-80 foot-pounds.
c. 1/2-20 bolt, tighten to 85-105 foot-pounds. 

Types 1700 and 1800
1. Lubricate bearing
2. Install journal in yoke, then install b e a r

ings (with integral caps) in yoke over journal 
trunnions. Use a plastic o r  rawhide ham m er to 
tap bearings into place. Insert cap screw s through 
lock strap  and bearing cap and thread into tapped 
holes in yoke. Tighten cap screw s to 30-38 foot
pounds torque, then bend tangs of lock strap  up 
against cap screw  head.

3. Insert journal ends into mating yoke and 
install the other two bearings in the sam e manner.

PROPELLER SHAFT INSTALLATION

NOTE: All propeller shaft attaching bolts and 
nuts are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair ex
pense. They must be replaced with parts of the 
same part numbers or with equivalent parts if re- 
placment becomes necessary. Do not use replace
ment parts of lesser quality or substitute design. 
Torque values must be used as specified during re
assembly to assure proper retention of these parts.

A fter installing p ro p e lle r shaft, lubricate all 
universal joints and slip joints as d irected  in LU
BRICATION (SEC. 0) and torque attaching p a rts  to 
"Specifications" listed  at end of this section.
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TPM-9995

Figure 7—Checking Drive Line Angles
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TANDEM AXLE DRIVE LINE ANGLES

REAR SUSPENSION 4-75

C orrect drive line angles a re  necessary  to 
prevent torsional vibration on tandem re a r  axle 
models. On some vehicles adjustable auxiliary 
transm ission  mountings a re  provided for adjusting 
the angle of the various drive line components. 
On vehicles not having adjustable auxiliary tra n s 
m ission mountings and adjustable torque rods at 
re a r  axles, p roper adjustm ent of the angle of the 
drive line components must be accom plished by 
the use of spacers o r shim s at the fram e c ro ss 
m em ber. The following procedure covers check
ing and adjusting drive line angles on vehicles 
equipped with an auxiliary transm ission . Without 
an auxiliary transm ission , the sam e procedures 
apply, omitting steps applying to the auxiliary 
transm ission .

DRIVE LINE ANGLE ADJUSTMENT

All angles m ust be checked with a maximum 
amount of exactness. The use of a devil level or 
o ther such instrum ents is  not sufficient; a bevel 
p ro trac to r must be used.

1. The vehicle should be se t on a reasonably 
flat surface. Do not zero the fram e.

2. Clean machined surface at re a r  of main 
transm ission , then use a p ro trac to r as shown in 
View A, figure 7, to check engine and main tran s
m ission angle. P ro trac to r m ust be held straigh t 
up and down to get the proper reading. This angle 
is im portant, as this is the key angle and the 
auxiliary and forw ard re a r  axle pinion m ust be 
se t to this angle.

3. Check angle of auxiliary transm ission  at 
the Tru-Stop brake disc as shown in View B, fig
u re  7. Surface of disc m ust be smooth and not 
warped. The angle of the auxiliary transm ission  
m ust be the sam e as the engine and main tra n s 
m ission (step 2). Adjust, if necessary , by raising 
or lowering front or re a r  of auxiliary tra n s 
m ission by means of the adjustable mounting 
bolts on some vehicles, o r by removing o r adding 
plates, w ashers, spacers, etc., on other vehicles 
(refer to “ AUXILIARY TRANSMISSIONS” (SEC. 
7C) of this manual fo r auxiliary transm ission  
mountings).

4. After adjusting auxiliary transm ission  an
gle make su re  the auxiliary is properly centered 
in the vehicle as follows: M easure from ends of 
transm ission  re a r  cross beam to the fram e (also 
at front c ro ss  beam when used). M easure from 
auxiliary transm ission  fram e brackets to the ends 
of the re a r  cross beam (and front c ro ss  beam, 
when used). M easurem ents at both ends of each 
cro ss  beam must be equal. Make adjustm ents as

necessary . If adjustm ent is made, it is mandatory 
to recheck the auxiliary transm ission  angle as 
described in step 3.

5. Check angle of p ropeller shaft between 
main transm ission  and auxiliary transm ission. 
This shaft angle is important.

a. Clean d irt and paint off machined surface 
of p ropeller shaft yoke, and make su re surface is

,  free  from  nicks o r b u rrs . Set bevel p ro trac to r to 
zero, place p ro trac to r on yoke surface as shown 
in View C, figure 7, then rotate shaft until bubble 
is centered in glass. Reposition p ro trac to r on 
yoke as shown in View D, figure 7, holding in line 
with shaft, and note the shaft angle. This shaft 
angle m ust be held within a maximum of l ° le s s  
than the engine and auxiliary transm ission  angles,
i.e ., if engine and transm ission  angles a re  3° 45', 
shaft angle m ust be within 2° 45' minimum to 3° 
45' maximum.

b. The shaft angle can be adjusted, if neces
sary , by raising o r lowering the auxiliary tra n s 
m ission by taking an equal number of turns at 
each of the adjustable mounting bolts on some 
vehicles. On other vehicles it will be necessary  
to add o r subtract p lates, w ashers, spacers, etc., 
to ra ise  o r lower the auxiliary transm ission.

NOTE: It is im portant to make adjustment 
a t each mounting bolt an equal amount so the 
auxiliary transm ission  angle will not be changed.

6. On re a r  axles which have a machined s u r
face on the differential c a r r ie r  at right angles to 
the pinion shaft, such as 2 -speed shift m otor 
adapter, check angle of the forw ard re a r  axle 
pinion by cleaning the two-speed adapter cover 
and placing the p ro trac to r as shown in View E, 
figure 7. Make su re  p ro trac to r is held straigh t up 
and down to get a co rrec t angle reading. Pinion 
angle should be the sam e as the engine and auxil
iary transm ission  angles. Adjustment can be 
made, if necessary , by using shim s a tupper torque 
rod mountings.

7. On re a r  axles that do not have a machined 
surface on the differential c a r r ie r  housing it will 
be necessary  to remove the interaxle shaft. Ro
tate the re a r  pinion yoke on the forw ard re a r  axle 
into a vertica l position. Clean the four machined 
ends of the yoke of d irt, nicks, and b u rrs . Place 
the p ro trac to r across ends of the yoke on either 
side in as close as possible to a vertical position 
as shown in figure 8 and read  the angle. Pinion 
angle should be the sam e as the engine and aux
ilia ry  transm ission  angles. Adjustment can be 
made, if necessary , by using shim s at upper
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REAR SUSPENSION 4-76

Figure 8—Checking Pinion Angles

torque rod mountings.

8. Clean machined surface of yoke on the 
in ter-ax le  p ropelle r shaft and check the shaft 
angle in sam e manner described in Step 5a.

9. Check rearw ard  re a r  axle pinion angle 
as described in Step 6 and shown in View F, figure
7, on re a r  axles which have a machined surface 
on the differential c a r r ie r  housing. On re a r  axles 
not having a machined surface on the differential 
c a r r ie r  housing, check rearw ard  re a r  axle pinion 
angle as described in Step 7 and shown in figure 8.

IMPORTANT: The r e a r  axle pinion must be 
adjusted up o r down by shim s at torque rod mount
ing bracket until the resu ltan t angle of the forward 
axle pinion angle, subtracted from  the in ter-ax le

Figure 9—Torque Rods Installed at Frame 
Crossmember with Shims Installed (Typical)

shaft angle, is  equal to the resu ltan t angle of the 
in te r-ax le  shaft angle subtracted from  the re a r  
axle pinion angle. R efer to figure 9 fo r location of 
shim s.

Example: Forw ard axle pinion angle =3° .
I n t e r - a x l e  s h a f t  a n g l e  = 6°.
R ear axle pinion angle = 9°.

Forw ard axle pinion angle (3°) subtracted 
from  in ter-ax le  shaft angle (6°) equals 3°.

In ter-axle shaft angle (6°) subtracted  from 
re a r  axle pinion angle (9°) equals (3°).

When repairing universal joints do not mix 
used p a rts  with new. Install new cross and b ea r
ing re p a ir kit only.

UNIVERSAL JOINT NUT AND BOLT 
TORQUE CHART

J O I N T
SE RI E S

T O R Q U E  AT 
T R A N S M I S S I O N  
W I T H O U T  PA R K  

B R A K E

T O R Q U E  AT  
T R A N S M I S S I O N  
WI T H  P A R K I N G  

B R A K E
B E A R I N G  

CAP.  B O L T

U - J O I N T  
T O  A X L E  

B O L T  N U T

C E N T E R  O R  
I N T E R .  H A N G E R  

H A N G E R  BR A C K E T  
T O  F R A M E  
B O L T  N U T

P R O P E L L E R  
S H A F T  S U P P O R T  

T O  H A N G E R  
B O L T  N U T

F T.  LBS. F T.  LBS. F T.  LBS. F T.  LBS. F T .  LBS. F T.  LBS.
1410 50-60 50-60 20-25 15-20 25-30
1480 25-30 60-70 85-105 15-20 25-30
1700 35-45 25-30 33-38 33-38 15-20 40-50
1800 35-45 25-30 33-38 33-38 15-20 40-50
58 W B - 6 8  W B  40-50 60-70 40-50 15-20 25-30
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REAR SUSPENSION 4-77

UNIVERSAL JOINT APPLICATION
T h e  following tabulation lists Universal Join ts  used with St and ard  E q u i p m e n t  only.  

Refer to Parts B oo k for Universal Join ts  used wi th Op tional E q u i p m e n t .

T R U C K
SE RI E S

A T  MAI N 
T R A N S M I S S I O N

AT  F R O N T  
C E N T E R  
B E A R I N G  

( W H E N  USE D)

A T  R E A R  
C E N T E R  

B E A R I N G  
( W H E N  U S E D )

A T  R E A R  
A X L E

I N T E R - A X L E
S H A F T

F R O N T R E A R

H J 7 0 ...................................................... 58 W B 58WB 58W B 58W B
H M 8 0 ................................................... 1480 1480 1480 1480
H V 7 0 ..................................................... 58W B 58W B 58 W B 58W B
J M 8 0 ...................................................... 58 W B 58W B 6 8 W B * 6 8 W B * 58W B 58 W B
J V 7 0 ....................................................... 58 W B 58 W B 6 8 W B * 6 8 W B * 58W B 58W B
T V 7 0 ...................................................... 58W B 58 W B 58 W B 58W B
H I 9 0 ...................................................... 68 W B 68 W B 68 W B 68W B
H N 9 0 ................................................... 68 W B 68 W B 68 W B 68W.B
J I 9 0 ....................................................... 1700 1700 1700 170 0 68W B 68WB
J N 9 0 ...................................................... 170 0 1700 1700 170 0 68W B 68 W B
M H 9 0 ................................................... 170 0 1700 1700 170 0 170 0 170 0
M I9 0 ...................................................... 1700 1700 1700 170 0 1700 1700
F C 9 0 ..................................................... 1800 1800 1800 1800
F H 9 0 ...................................................... 1800 1800 1800 1800
F I9 0 ....................................................... 68 W B 68 W B 68 W B 68W B
F N  9 0 ................................................... 68 W B 68 W B 68WB 68 W B
D C 9 0 ..................................................... 1800 1800 1800 1800 1700 1700
D H 9 0 ................................................... 1800 1800 1800 1800 1700 1700
D I9 0 ...................................................... 170 0 1700 1700 170 0 68 W B 68 W B
D N 9 0  ................................................. 170 0 1700 1700 170 0 68 W B 68 W B

* W i t h  auxiliary transmission

UNIVERSAL JOINT SPECIFICATIONS

J O I N T
S E RI E S

J O U R N A L
D I A M E T E R

N O .  O F  
N E E D L E S  

PE R 
B E A R I N G

D I A M E T E R
O F

N E E D L E S

L E N G T H
O F

N E E D L E S

P R O P E L L E R  S H A F T  F L A N G E  
B O L T  O R  S T U D N U T S

SI ZE T O R Q U E - ( F T .  LBS.)

1410 0 .7 7 3 0 "-0 .7 7 3 5 " 34 0 .0 78 3 "-0 .0 78 5 " 0.625" 7/i6-20
14-2 0
% - 2 4
7/i6 -2 0 -12  P O I N T  S C R E W

50-60
1480 0 .8 9 42"-0 .8 9 47" 33 0.0936"-0.0938" 0 .78 12 5 " 8 5-105

35-45
40-50

58 W B  
68 W B

1.0 6 2 1"-1.0 6 2 5 "
1.0 4 2 3 "-1.0 4 3 3 "

39
38

0.0928"-0.0930"
0.0936"-0.0938"

0 .819 "-0 .8 39 "
0 .944"-0 .96 4"

1700 1 .3 2 0 1"-1 .3 2 0 6 " 36 0 .12 4 7"-0 .1 2 5 0 " 0.920"-0.925" y ie -2 0  U - B O L T 3 2-3 7
1800 1.70 0 "-1 .6 9 6 " 45 0 .12 4 7 "-0 .1 2 5 0 " 0.920 "-0 .925" 3/s -2 4  U - B O L T 20-24
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REAR SUSPENSION 4-78

P r o p e r  t o r q u e  o f  a l l  m o u n t i n g  f l a n g e  b o l t s  a n d  u n i v e r s a l  

j o i n t  U - b o l t s  s h o u l d  b e  m a i n t a i n e d  t o  p r e v e n t  v i b r a t i o n  a n d  

d a m a g e  t o  n e e d l e  b e a r i n g s  a n d  m o u n t i n g  c o m p o n e n t s .
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BRAKES 5-1

SECTION 5

BRAKES
This group is divided into three sections as shown in Index below:

Page No.
Hydraulic Brakes ......................................................  5-1
Air Brakes .................................. ..............................  5-29
Parking B r a k e .............................................................  5-75

BRAKE SYSTEM EQUIPMENT

T h e r e  a r e  t w o  d i f f e r e n t  b r a k e  s y s t e m s  u s e d  

o n  v e h i c l e s  c o v e r e d  b y  t h i s  m a n u a l .

1 .  V a c u u m  A s s i s t e d  H y d r a u l i c  b r a k e s  a r e  

u s e d  o n  H ,  J ,  a n d  T - 7 0  M o d e l s  w h e n  s p e c i f i e d  

o n  t h e  s a l e s  o r d e r .

2 .  F u l l  a i r  b r a k e s  a r e  u s e d  o n  t h e s e  s a m e  

m o d e l s  w h e n  s p e c i f i e d  o n  t h e  s a l e s  o r d e r ,  p l u s

b e i n g  u s e d  a s  s t a n d a r d  e q u i p m e n t  o n  a l l  o t h e r  

m o d e l s  c o v e r e d .

3 .  O p t i o n a l  E q u i p m e n t  i s  a v a i l a b l e  i n  b o t h  

s y s t e m s .  S u c h  i t e m s  a s  v a c u u m  r e s e r v e  t a n k ,  

h e a v y  d u t y  b o o s t e r ,  v a c u u m  g a u g e s ,  t r a i l e r  b r a k e  

c o n n e c t i o n s ,  a i r  p a r k i n g  b r a k e ,  m o i s t u r e  e j e c t o r ,  

e t c . ,  a r e  f a c t o r y  i n s t a l l e d  o p t i o n s .

HYDRAULIC BRAKES

GENERAL

A l l  m o d e l s  c o v e r e d  b y  t h i s  m a n u a l ,  w h i c h  u s e  

h y d r a u l i c  b r a k e s ,  h a v e  a  v a c u u m  p o w e r  a s s i s t e d  

s y s t e m .  T h i s  v a c u u m  a s s i s t e d  s y s t e m  i s  d e s c r i b e d  

a s  a  " o n e  t o  o n e "  s y s t e m ;  t h a t  i s  t h e  v o l u m e  o f  

h y d r a u l i c  f l u i d  o u t p u t  o f  t h e  v a c u u m  b o o s t e r  i s  t h e  

s a m e  a s  t h e  i n p u t  v o l u m e .  T h i s  t y p e  s y s t e m  e l i m 

i n a t e s  t h e  n e e d  f o r  c o m p e n s a t i n g  l i n e s  a n d  a l s o  t h e  

n e e d  f o r  " p u m p i n g "  t h e  b r a k e  p e d a l  i n  t h e  e v e n t  o f  

l o s s  o f  v a c u u m  p o w e r  a s s i s t .

T h e  v a c u u m  s y s t e m  o n  t h e s e  v e h i c l e s  c o n t a i n s  

a  c h e c k  v a l v e  w h i c h  m a i n t a i n s  e n o u g h  v a c u u m  i n  

t h e  b o o s t e r  c h a m b e r  t o  p e r m i t  a t  l e a s t  o n e  p o w e r  

a s s i s t e d  b r a k e  a p p l i c a t i o n  a f t e r  l o s s  o f  v a c u u m  

o c c u r s .

T h e  v a r i o u s  c o m p o n e n t s  o f  t h e  b r a k e  s y s t e m ,  

s u c h  a s  s h o e  a n d  l i n i n g  a s s e m b l i e s ,  p e d a l  a n d  l i n k 

a g e ,  p o w e r  b o o s t e r s ,  m a i n  c y l i n d e r s ,  w h e e l  c y l i n 

d e r s ,  l i n e s ,  g a u g e s ,  r e s e r v e  t a n k s ,  e t c . ,  a r e  c o v e r 

e d  u n d e r  r e s p e c t i v e  h e a d i n g s  i n  t h i s  s e c t i o n .

F o r  i l l u s t r a t i o n  o f  t y p i c a l  s y s t e m  i n s t a l l a t i o n  

s e e  f i g u r e  1 .

BRAKE SYSTEM MAINTENANCE

1 .  M a i n t a i n  p r o p e r  l e v e l  o f  h y d r a u l i c  b r a k e  

f l u i d  i n  m a s t e r  c y l i n d e r .  R e f e r  t o  L U B R I C A T I O N  

( S E C .  0 )  o f  t h i s  m a n u a l  f o r  r e c o m m e n d e d  f l u i d  a n d

c h e c k i n g  i n t e r v a l s .  A t  l e a s t  o n c e  a  y e a r ,  d r a i n  a n d  

f l u s h  e n t i r e  b r a k e  s y s t e m  a n d  r e f i l l  w i t h  n e w  f l u i d .

2 .  A d j u s t  b r a k e  s h o e s  a t  r e g u l a r  i n t e r v a l s .  

A f t e r  t w o  o r  t h r e e  a d j u s t m e n t s ,  c h e c k  b r a k e  l i n 

i n g s  f o r  w e a r .  R e l i n e  b r a k e s  b e f o r e  l i n i n g  i s  w o r n  

s u f f i c i e n t l y  t o  p e r m i t  r i v e t s  t o  d a m a g e  b r a k e  d r u m s .

3 .  K e e p  b r a k e  p e d a l  a n d  l i n k a g e  w e l l  l u b r i 

c a t e d  t o  a s s u r e  f r e e  m o v e m e n t  a n d  r a p i d  r e l e a s e  

o f  b r a k e s .

4 .  I n s p e c t  e n t i r e  b r a k e  s y s t e m  r e g u l a r l y  f o r  

f l u i d  l e a k a g e .  L e a k a g e  m u s t  b e  c o r r e c t e d  i m m e d 

i a t e l y .

5 .  M a k e  s u r e  b r a k e  s h o e s  a r e  f r e e  o n  t h e i r  

m o u n t i n g s ,  t h a t  s h o e  r e t u r n  s p r i n g s  a r e  n o t  w e a k  

o r  b r o k e n ,  a n d  t h a t  b a c k i n g  p l a t e s  a r e  n o t  s p r u n g  

o r  l o o s e  o n  a x l e  o r  s t e e r i n g  k n u c k l e .

6 .  S e r v i c e  v a c u u m  p o w e r  c y l i n d e r  a i r  c l e a n e r ,  

a s  i n s t r u c t e d  i n  t h i s  s e c t i o n .

7 .  T i g h t e n  a l l  v a c u u m  a n d  a t m o s p h e r e  l i n e  

f i t t i n g s  a n d  c o n n e c t i o n s .

8 .  P e r f o r m  " P o w e r  B r a k e  S y s t e m  T e s t s "  a s  

d i r e c t e d  l a t e r  u n d e r  " P o w e r  C y l i n d e r s . ”  T h e s e  

t e s t s  m a y  r e v e a l  s u b - s t a n d a r d  p e r f o r m a n c e  b e f o r e  

t h e  c o n d i t i o n  b e c o m e s  b a d  e n o u g h  t o  c a u s e  d r i v e r  

c o m p l a i n t s  o r  b r a k e  f a i l u r e  o n  t h e  r o a d .

BRAKE ADJUSTMENTS

A l l  b r a k e  a d j u s t m e n t s  t o  c o m p e n s a t e  f o r  

n o r m a l  l i n i n g  w e a r  c a n  b e  m a d e  w i t h o u t  r e m o v i n g
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BRAKES 5-2

Figure 1—Typical Vacuum and Hydraulic Lines Installed

w h e e l s  a n d  b r a k e  d r u m s .  A d j u s t m e n t  p o i n t s  a r e  

a c c e s s i b l e  t h r o u g h  o p e n i n g s  i n  b r a k e  b a c k i n g  p l a t e  

o r  a r e  e x t e r n a l  t y p e .

N O T E :  W h e e l  b e a r i n g s  m u s t  b e  p r o p e r l y  a d 

j u s t e d  b e f o r e  a t t e m p t i n g  t o  a d j u s t  b r a k e  s h o e s .  

R e f e r  t o  " H U B S  A N D  B E A R I N G S "  ( S E C .  3 D  f o r  

F r o n t  a n d  S E C .  4 C  f o r  R e a r ) .

B r a k e  s h o e  a d j u s t m e n t  p o i n t s  f o r  f r o n t  b r a k e s  

( T y p e  " F " )  a r e  i l l u s t r a t e d  i n  f i g u r e  2 .  A d j u s t m e n t  

p o i n t s  f o r  r e a r  b r a k e s  ( T y p e  " F R - 3 " )  a r e  s h o w n  

i n  f i g u r e  3 .

T Y P E  " F "  ( F i g .  2 )

1 .  J a c k  u p  f r o n t  e n d  o f  v e h i c l e  u n t i l  w h e e l s  

c l e a r  f l o o r .  P l a c e  w r e n c h  o n  o n e  a d j u s t i n g  c a m  

s t u d  t o  a d j u s t  o n e  s h o e .  R o t a t e  w r e n c h  i n  d i r e c t i o n  

o f  f o r w a r d  w h e e l  r o t a t i o n  t o  d e c r e a s e  l i n i n g - t o -  

d r u m  c l e a r a n c e .  R e d u c e  c l e a r a n c e  u n t i l  b r a k e  d r a g  

i s  f e l t  a s  w h e e l  i s  t u r n e d  i n  f o r w a r d  d i r e c t i o n .

2 .  M o v e  w r e n c h  s l i g h t l y  i n  o p p o s i t e  d i r e c t i o n  

u n t i l  b r a k e  d r a g  i s  r e l i e v e d ,  t h e n  m o v e  w r e n c h  a n  

a d d i t i o n a l  7  t o  1 0  d e g r e e s  t o p r o v i d e  r u n n i n g  c l e a r 

a n c e .  ( 7  t o  1 0  d e g r e e s  i s  e q u a l  t o  1  t o  1 V2  i n c h e s  

o f  t r a v e l  a t  e n d  o f  a n  8 - i n c h  w r e n c h . )

3 .  P l a c e  w r e n c h  o n  o p p o s i t e  a d j u s t i n g  c a m  

s t u d  a n d  a d j u s t  s e c o n d  s h o e  b y  r e p e a t i n g  s t e p s  1  

a n d  2 .

T Y P E  " F R - 3 ”  ( F i g .  3 )

1 .  J a c k  u p  v e h i c l e  u n t i l  w h e e l s  a r e  c l e a r  o f  

f l o o r .  R e m o v e  a d j u s t i n g  h o l e  c o v e r s  f r o m  b a c k i n g  

p l a t e .

2 .  A t  o n e  a d j u s t i n g  s l o t ,  i n s e r t  a d j u s t i n g  t o o l  

J - 4 7 0 7  o r  s i m i l a r  t o o l  t h r o u g h  s l o t  a n d  e n g a g e  

a d j u s t i n g  w h e e l .  M o v e  t o o l  t o w a r d  a x l e  t o  r o t a t e  

a d j u s t i n g  w h e e l  a n d  d e c r e a s e  l i n i n g  c l e a r a n c e  u n t i l  

l i n i n g  d r a g s  o n  d r u m .

3 .  R e l i e v e  d r a g  b y  r o t a t i n g  a d j u s t i n g  w h e e l  i n  

o p p o s i t e  d i r e c t i o n .  B a c k  o f f  a d j u s t m e n t  a s  f o l l o w s :

F o r  w o r n  l i n i n g  -  3  n o t c h e s  ( c l i c k s )

F o r  n e w  l i n i n g  -  5  n o t c h e s  ( c l i c k s )

4 .  A t  o t h e r  a d j u s t i n g  s l o t ,  r e p e a t  s t e p s  2  a n d

3  t o  a d j u s t  o t h e r  s h o e .

5 .  I n s t a l l  h o l e  c o v e r s  i n  b a c k i n g  p l a t e .

BLEEDING BRAKES

U s e  o n l y  H y d r a u l i c  B r a k e  F l u i d  r e c o m m e n d e d  

i n  L U B R I C A T I O N  ( S E C .  0 )  o f  t h i s  m a n u a l .  W h e n  

o t h e r  t h a n  r e c o m m e n d e d  f l u i d  h a s  b e e n  u s e d ,  d r a i n  

a n d  f l u s h  t h e  e n t i r e  h y d r a u l i c  s y s t e m ,  u s i n g  c l e a n  

a l c o h o l  o r  a  h y d r a u l i c  b r a k e  s y s t e m  c l e a n i n g  f l u i d .  

D i s a s s e m b l e ,  c l e a n ,  a n d  i n s p e c t  h y d r a u l i c  u n i t s .  

R e p l a c e  a l l  r u b b e r  p a r t s .  R e f i l l  s y s t e m  w i t h  r e c 

o m m e n d e d  f l u i d .
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BRAKES 5-3

Figure 3 —Type “ FR-3”  Brake Adjustment

Figure 2 —Type “ F" Brake Adjustment

T h e  n e e d  f o r  b l e e d i n g  a i r  f r o m  s y s t e m  i s  g e n 

e r a l l y  i n d i c a t e d  b y  a  s p r i n g y ,  s p o n g y  p e d a l  a c t i o n .  

T h e  p r e s e n c e  o f  a i r  i n  s y s t e m  i s  a  r e s u l t  o f  l o w  

f l u i d  l e v e l  i n  m a s t e r  c y l i n d e r ,  o r  o f  s o m e  p a r t  o f  

t h e  s y s t e m  h a v i n g  b e e n  d i s c o n n e c t e d .  B l e e d e r  

v a l v e s  a r e  p r o v i d e d  o n  p o w e r  c y l i n d e r  ( s o m e  

m o d e l s ) ,  m a s t e r  c y l i n d e r  ( s o m e  m o d e l s )  a n d  a t  

w h e e l  c y l i n d e r s .  T y p e  " F "  f r o n t  b r a k e s  o n  T y p e  

" F R - 3 A "  r e a r  b r a k e s  h a v e  t w o  c y l i n d e r s  p e r  w h e e l  

a n d  e a c h  h a s  a  b l e e d e r  v a l v e .  T y p e  " F R - 3 "  r e a r  

b r a k e s  h a v e  t w o  c y l i n d e r s  p e r  w h e e l  w i t h  a  b l e e d e r  

s c r e w  a t  t h e  t o p  c y l i n d e r  o n l y .  R e f e r  t o  f i g u r e s  4  

a n d  5  f o r  b l e e d i n g  s e q u e n c e  b y  t r u c k  m o d e l .

M a s t e r  c y l i n d e r  i s  a c c e s s i b l e  u n d e r  t h e  h o o d  

o n  c o n v e n t i o n a l  m o d e l s  a n d  t h r o u g h  a c c e s s  d o o r  i n  

s e a t  r i s e r  o n  t i l t  c a b  m o d e l s .  B l e e d e r  v a l v e s  a t  

w h e e l  c y l i n d e r s  a r e  a c c e s s i b l e  a t  i n n e r  s i d e s  o f  

t h e  b a c k i n g  p l a t e s .

I t  i s  r e c o m m e n d e d  t h a t  b r a k e  s y s t e m  b e  b l e d  

i n  a  d e f i n i t e  s e q u e n c e  t o  o b t a i n  b e s t  r e s u l t s .  F i g 

u r e s  4  a n d  5  i l l u s t r a t e  v a r i o u s  c o m b i n a t i o n s  o f

b r a k e  e q u i p m e n t  u s e d ,  w i t h  b l e e d e r  v a l v e s  n u m 

b e r e d  i n  t h e  r e c o m m e n d e d  s e q u e n c e  i n  w h i c h  t h e y  

s h o u l d  b e  b l e d .

T h e r e  a r e  t w o  m e t h o d s  o f  b l e e d i n g  h y d r a u l i c  

b r a k e  s y s t e m s  u s e d  o n  t h e s e  v e h i c l e s ;  p r e s s u r e  

b l e e d i n g  a n d  m a n u a l  b l e e d i n g .  B o t h  a r e  a c c e p t a b l e  

a n d  a d e q u a t e  b u t  p r e s s u r e  b l e e d i n g  i s  r e c o m m e n d 

e d ,  i f  e q u i p m e n t  i s  a v a i l a b l e .

CAUTION: Before starting pressure 
bleeding operations, stop engine and des
troy vacuum in system before opening 
any bleeder valve.______________________

P R E S S U R E  B L E E D I N G

R e f e r  t o  f i g u r e s  4  a n d  5  f o r  b l e e d i n g  s e q u e n c e .

1 .  M a k e  s u r e  f l u i d  l e v e l  i n  p r e s s u r e  t a n k  i s  

u p  t o  p e t c o c k  a b o v e  o u t l e t  a n d  t h a t  t a n k  i s  c h a r g e d  

w i t h  4 0  t o  5 0  p s i  a i r  p r e s s u r e .

2 .  C l e a n  d i r t  f r o m  m a s t e r  c y l i n d e r  f i l l e r  c a p  

o r  c o v e r .  R e m o v e  s t a n d a r d  c o v e r  a n d  i n s t a l l  

s p e c i a l  c o v e r  r e q u i r e d  t o  f i t  t h e  m o d e l  c y l i n d e r  

u s e d .  C o n n e c t  p r e s s u r e  t a n k  h o s e  t o  f i l l e r  c a p  o r  

c o v e r  o p e n i n g .  B l e e d  a i r  f r o m  h o s e  b e f o r e  t i g h t e n 
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BRAKES 5-4

Figure 4—Brake Bleeding Sequence Chart

i n g  c o n n e c t i o n .  O p e n  v a l v e s  a t  . b o t h  e n d s  o f  h o s e .

3 .  F i r s t  b l e e d  m a s t e r  c y l i n d e r  v a l v e  o n  m o d e l s  

w h e r e  u s e d .  S l i p  e n d  o f  b l e e d e r  h o s e  o v e r  b l e e d e r  

v a l v e  N o .  1  a n d  p l a c e  o t h e r  e n d  i n  a  g l a s s  j a r  c o n 

t a i n i n g  e n o u g h  h y d r a u l i c  f l u i d  t o  c o v e r  e n d  o f  h o s e .  

O p e n  b l e e d e r  v a l v e  w i t h  w r e n c h  a n d  o b s e r v e  f l o w  

o f  f l u i d  f r o m  h o s e .  C l o s e  b l e e d e r  v a l v e  a s  s o o n  a s  

b u b b l e s  s t o p  a n d  f l u i d  f l o w s  i n  a  s o l i d  s t r e a m .

4 .  B l e e d  v a l v e  N o .  2  ( o n  p o w e r  c y l i n d e r  w h e r e  

u s e d ) ,  t h e n  b l e e d  w h e e l  c y l i n d e r s  i n  s e q u e n c e  s h o w n  

i n  f i g u r e s  4  a n d  5 .  A f t e r  b l e e d i n g  w h e e l  c y l i n d e r s ,  

r e p e a t  b l e e d i n g  o p e r a t i o n s  a t  p o w e r  c y l i n d e r  ( w h e r e  

u s e d ) .

5 .  I f ,  a f t e r  b l e e d i n g ,  t h e  p e d a l  " f e e l "  i s  n o t  

s a t i s f a c t o r y ,  i t  i s  r e c o m m e n d e d  t h a t  t h e  r e s i d u a l  

c h e c k  v a l v e  i n  t h e  m a s t e r  c y l i n d e r  o r  t h e  c h e c k  

v a l v e  i n  t h e  p o w e r  c y l i n d e r  p i s t o n  b e  i n s p e c t e d  ( o n

Figure 5 —Brake Bleeding Sequence Chart (Split System!

t h o s e  m o d e l s  w h i c h  h a v e  c h e c k  v a l v e s ) .  I m p r o p e r  

o p e r a t i o n  o f  e i t h e r  o r  b o t h  o f  t h e s e  v a l v e s  w i l l  r e 

s u l t  i n  t h e  s a m e  p e d a l  " f e e l ”  a s  a i r  i n  t h e  s y s t e m .  

R e f e r  t o  a p p l i c a b l e  p r o c e d u r e s  f o r  r e p a i r .  I f  t h e s e  

v a l v e s  a r e  o p e r a t i n g  p r o p e r l y ,  o r  i f  " f e e l "  i s  n o t  

s a t i s f a c t o r y  o n  m o d e l s  n o t  u s i n g  c h e c k  v a l v e s  , t h e n  

a i r  i s  s t i l l  p r e s e n t  i n  s y s t e m  a n d  b l e e d i n g  a g a i n  

w i l l  b e  n e c e s s a r y .

M A N U A L  B L E E D I N G

M a n u a l  b l e e d i n g  i s  t h e  s a m e  a s  p r e s s u r e  

b l e e d i n g ,  e x c e p t  t h a t  t h e  b r a k e  f l u i d  i s  f o r c e d  

t h r o u g h  t h e  l i n e s  b y  p u m p i n g  t h e  b r a k e  p e d a l  i n 

s t e a d  o f  b y  a i r  p r e s s u r e .  F l u i d  i n  m a s t e r  c y l i n d e r  

m u s t  b e  r e p l e n i s h e d  a f t e r  b l e e d i n g  a t  e a c h  v a l v e .  

B r a k e  p e d a l  s h o u l d  b e  p u m p e d  u p  a n d  d o w n  s l o w l y ,  

a n d  s h o u l d  b e  o n  d o w n s t r o k e  a s  v a l v e  i s  c l o s e d .

BRAKE PEDAL AND LINKAGE

NOTE: All brake pedal and push rod attachments are important attaching 
parts in that they could affect the performance of vital components and sys
tems, and/or could result in major repair expense. Each must be replaced 
with one of the same part number or with an equivalent part if replacement 
becomes necessary. Do not use a replacement part of lesser quality or sub
stitute design. Torque values must be used as specified during reassembly 
to assure proper retention of this part.
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BRAKES 5-5

T h e r e  a r e  t w o  b a s i c  t y p e s  o f  b r a k e  p e d a l  a n d  

l i n k a g e  i n s t a l l a t i o n s  u s e d  o n  v e h i c l e s  c o v e r e d  b y  

t h i s  m a n u a l .  T h e y  a r e  i l l u s t r a t e d  i n  f i g u r e s  5  a n d  6 .

BRAKE PEDAL REPLACEMENT 

(CON V. CAB MODELS)

T h e s e  m o d e l s  h a v e  a  s u s p e n d e d  t y p e  b r a k e  

p e d a l  m o u n t e d  i n  a  b r a c k e t  w h i c h  i s  s e c u r e d o n  t h e  

u n d e r s i d e  o f  t h e  i n s t r u m e n t  p a n e l .

T h e  b r a k e  p e d a l  p i v o t s  o n  t h e  o u t s i d e  o f  t h e  

s l e e v e ,  a n d  c l u t c h  p e d a l  s h a f t  e x t e n d s  t h r o u g h  i n 

s i d e  o f  s l e e v e .  N y l o n  b u s h i n g s  a r e  i n s t a l l e d  i n  e a c h  

e n d  o f  b r a k e  p e d a l  t u b e ,  f o r m i n g  t h e  c o n t a c t  b e 

t w e e n  p e d a l  t u b e  a n d  p e d a l  s l e e v e .  C l u t c h  p e d a l  

s h a f t  i s  c a r r i e d  i n  n y l o n  b u s h i n g s  i n s t a l l e d  i n  e a c h  

e n d  o f  s l e e v e .  T h e  m a s t e r  c y l i n d e r  i s  m o u n t e d  o n  

t h e  e n g i n e  s i d e  o f  t h e  d a s h .  A d j u s t a b l e  p u s h  r o d s ,  

e x t e n d i n g  t h r o u g h  d a s h  i n t o  m a s t e r  c y l i n d e r  b o r e s ,  

a r e  a t t a c h e d  t o  b r a k e  p e d a l  l e v e r  a n d  t o  c l u t c h  

p e d a l  s h a f t  l e v e r  b y  s p e c i a l  b o l t s .

I n  r e l e a s e d  p o s i t i o n ,  e a c h  p e d a l  i s  h e l d  a g a i n s t  

a  r u b b e r  b u m p e r  b y  p e d a l  r e t u r n  s p r i n g s .  T h e  f o l 

l o w i n g  p e d a l  r e p l a c e m e n t  p r o c e d u r e s  c o v e r  b o t h  

c l u t c h  a n d  b r a k e  p e d a l s .

P E D A L  R E M O V A L  ( F i g .  6 )

I n  o r d e r  t o  r e m o v e  t h e  b r a k e  p e d a l ,  t h e  c l u t c h  

p e d a l  m u s t  a l s o  b e  r e m o v e d .

1 .  R e m o v e  b o l t s  a t t a c h i n g  b r a k e  a n d  c l u t c h  

m a s t e r  c y l i n d e r  p u s h  r o d s  t o  p e d a l  l e v e r s .

2 .  U n h o o k  p e d a l  r e t u r n  s p r i n g s .

3 .  L o o s e n  c l a m p  b o l t  s e c u r i n g  c l u t c h  p e d a l  

s h a f t  l e v e r  o n  e n d  o f  c l u t c h  p e d a l  s h a f t  a n d  r e m o v e

Figure 6—Brake Pedal and Master Cylinder 

Installation (Conventional Cab Models)

l e v e r  f r o m  s h a f t .  R e m o v e  s p r i n g  w a s h e r ,  b u s h i n g s ,  

a n d  c l u t c h  p e d a l  a n d  s h a f t  f r o m  s l e e v e .

4 .  R e m o v e  b o l t  a t t a c h i n g  p e d a l  s l e e v e  t o  p a n e l -  

t o - d a s h  b r a c e .  R e m o v e  s l e e v e  f r o m  b r a c e ,  a t  t h e  

s a m e  t i m e  r e m o v i n g  b r a k e  p e d a l  a n d  b u s h i n g s .

P E D A L  I N S T A L L A T I O N

B e f o r e  i n s t a l l i n g  p e d a l s ,  c h e c k  b u s h i n g s  i n  

b r a k e  p e d a l  a n d  i n  p e d a l  s l e e v e  f o r  e v i d e n c e  o f  

w e a r  o r  d e t e r i o r a t i o n .  B u s h i n g s  a r e  s p l i t  t y p e  a n d  

c a n  e a s i l y  b e  r e m o v e d  a n d  r e p l a c e d .

1 .  I n s t a l l  b u s h i n g s  i n  p e d a l  t u b e .  P o s i t i o n

1 P e d a l  U p p e r  H a l f 9 P e d a l  t o  P u s h  R o d  B o l t

2 P e d a l  U p p e r  a n d  L o w e r 1 0 C l e v i s

S e a l s 1 1 A d j u s t i n g  N u t

3 U p p e r  t o  L o w e r  P e d a l 1 2 P u s h  R o d

C o n n e c t o r  B o l t 1 3 B o o t

4 P e d a l  L o w e r  H a l f 1 4 M o u n t i n g  B r a c k e t

5 P e d a l  R e t u r n  S p r i n g 1 5 B r a c k e t  t o  M a s t e r

6 P e d a l  B u m p e r C y l i n d e r  G a s k e t

7 P e d a l  S u p p o r t  S i l l 1 6 M a s t e r  C y l i n d e r

8 P i n  a n d  B u s h i n g  A s s y . A

T-2552

Figure 7—Brake Pedal and Master Cylinder Installation (Tilt Cab Models)
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BRAKES 5-6

b r a k e  p e d a l  a t  u n d e r s i d e  o f  i n s t r u m e n t  p a n e l - t o -  

d a s h  b r a c e .  I n s e r t  p e d a l  s l e e v e  t h r o u g h  b r a c e  a n d  

p e d a l  a n d  a t t a c h  s l e e v e  t o  b r a c e  w i t h  b o l t  a n d  n u t .

2 .  I n s t a l l  b u s h i n g s  i n  s l e e v e .  I n s e r t  c l u t c h  

p e d a l  s h a f t  t h r o u g h  s l e e v e  a n d  i n s t a l l  s p r i n g  w a s h e r  

a n d  p e d a l  s h a f t  l e v e r  o n  e n d  o f  s h a f t .  T i g h t e n  l e v e r  

c l a m p  b o l t  f i r m l y .

3 .  C o n n e c t  p e d a l  r e t u r n  s p r i n g s .

4 .  C o n n e c t  m a s t e r  c y l i n d e r  p u s h  r o d s  t o  b r a k e  

a n d  c l u t c h  p e d a l s ,  u s i n g  s p e c i a l  s h o u l d e r  b o l t s ,  

l o c k  w a s h e r s ,  a n d  n u t s .  T i g h t e n  n u t s  t o  2 5 - 3 0 f o o t 

p o u n d s  t o r q u e .

5 .  A d j u s t  p u s h  r o d  t o  p r o v i d e  r o d  t o  p i s t o n  

c l e a r a n c e  a s  d i r e c t e d  b e l o w :

P U S H  R O D  A D J U S T M E N T  ( F i g .  6)

1 .  L o o s e n  l o c k  n u t  o n  b r a k e  p e d a l  p u s h  r o d  

a n d  s h o r t e n  p u s h  r o d u n t i l  b r a k e  p e d a l  i s  c o m p l e t e l y  

c l e a r  o f  b r a k e  p e d a l  b u m p e r  s t o p .

2 .  P l a c e  a  0 . 1 2 5 - i n c h  s h i m  b e t w e e n  b r a k e  

p e d a l  a n d  b r a k e  p e d a l  b u m p e r  s t o p .

3 .  W i t h  m a s t e r  c y l i n d e r  p r o p e r l y  i n s t a l l e d  o n  

f i r e  w a l l  a n d  m a s t e r  c y l i n d e r  p i s t o n  i n  r e a r m o s t  

p o s i t i o n  a g a i n s t  r e t a i n i n g  r i n g ,  a d j u s t  p u s h  r o d  

l e n g t h  u n t i l  p u s h  r o d  c o n t a c t s  m a s t e r  c y l i n d e r  

p i s t o n .

4 .  H o l d  p u s h  r o d  f i r m l y  a n d  t i g h t e n  l o c k  n u t .

5 .  C h e c k  o p e r a t i o n  o f  b r a k e s .

BRAKE PEDAL REPLACEMENT 
(TILT CAB MODELS)

( R e f e r  t o  F i g u r e  7 )

R E M O V A L

I n  o r d e r  t o  r e m o v e  t h e  b r a k e  p e d a l  o n  t i l t  c a b  

m o d e l s ,  i t  i s  n e c e s s a r y  t o  f i r s t  r e m o v e  t h e  c l u t c h  

p e d a l  a s s e m b l y  t o  o b t a i n  e n o u g h  c l e a r a n c e  t o  r e 

m o v e  b r a k e  p e d a l .

1 .  R e m o v e  c l u t c h  p e d a l  ( f o r  d e t a i l s  s e e  " C l u t c h  

P e d a l  a n d  B u s h i n g  R e p l a c e m e n t ”  i n  " C L U T C H  

C O N T R O L S "  ( S E C .  7 D )  i n  t h i s  m a n u a l .

2 .  R e m o v e  u p p e r  t o  l o w e r  p e d a l  c o n n e c t o r  

b o l t .  R e m o v e  p e d a l  u p p e r  h a l f .

MASTER 

DESCRIPTION

A  d o u b l e  b a r r e l  m a s t e r  c y l i n d e r  i s  u s e d  o n  

T M  8 0  m o d e l s .  T h e  d o u b l e  b a r r e l  c y l i n d e r  i s  

m o u n t e d  u n d e r  c a b  f l o o r  o n  a  b r a c k e t  w i t h  t h r e e  

b o l t s .

A  s i n g l e  b a r r e l ,  s i n g l e  r e s e r v o i r  m a s t e r  c y l 

i n d e r  i s  u s e d  o n  H M  a n d  J M  8 0  m o d e l s  a s  s t a n d 

a r d  e q u i p m e n t .  T h e  s i n g l e  b a r r e l ,  s i n g l e  r e s e r v o i r

3 .  R e m o v e  p e d a l  r e t u r n  s p r i n g .

4 .  R e m o v e  p e d a l  t o  p u s h  r o d  b o l t .

5 .  R e m o v e  l o c k  r i n g  a n d  w a s h e r  f r o m  o u t s i d e  

e n d  o f  p i n  a n d  b u s h i n g  a s s e m b l y .

6 .  R e m o v e  g r e a s e  f i t t i n g  f r o m  b u s h i n g .

7 .  R e m o v e  b o l t s  w h i c h  f a s t e n  b u s h i n g  a s s e m 

b l y  t o  c a b  s i l l .

8 .  S i m u l t a n e o u s l y  s l i d e  p e d a l  a s s e m b l y  a n d  

b u s h i n g  a s s e m b l y  o u t  o f  c a b  s i l l  i n  o p p o s i t e  d i r e c 

t i o n s ,  t w i s t i n g  e a c h  a s  n e c e s s a r y  t o  c l e a r  s i l l  a n d  

o t h e r  o b s t r u c t i o n s .

I N S T A L L A T I O N

1 .  S i m u l t a n e o u s l y  i n s e r t  b u s h i n g  a s s e m b l y  

f r o m  o u t e r  s i d e  o f  c a b  s i l l  a n d  b r a k e  p e d a l  a s s e m 

b l y  f r o m  i n n e r  s i d e  o f  c a b  s i l l ,  t w i s t i n g  e a c h  a s  

n e c e s s a r y  t o  a l l o w  p e d a l  p i n  t o  s l i d e  c o m p l e t e l y  

t h r o u g h  b u s h i n g  a n d  b u s h i n g  a s s e m b l y  t o  s l i d e  

c o m p l e t e l y  t h r o u g h  c a b  s i l l .

2 .  I n s t a l l  b o l t s  w h i c h  f a s t e n  b u s h i n g  a s s e m b l y  

t o  c a b  s i l l .  T i g h t e n  s e c u r e l y .

3 .  I n s t a l l  g r e a s e  f i t t i n g .

4 .  I n s t a l l  w a s h e r  a n d  l o c k  r i n g  o n  o u t s i d e  e n d  

o f  p i n  a n d  b u s h i n g  a s s e m b l y .

5 .  I n s t a l l  p e d a l  t o  p u s h  r o d  b o l t .

6 . I n s t a l l  p e d a l  r e t u r n  s p r i n g .

7 .  I n s e r t  p e d a l  u p p e r  h a l f  t h r o u g h  s e a l s  a n d  

f a s t e n  u p p e r  a n d  l o w e r  p e d a l  h a l v e s  w i t h  b o l t .

8 .  I n s t a l l  c l u t c h  p e d a l  ( f o r  d e t a i l s  s e e  " C l u t c h  

P e d a l  a n d  B u s h i n g  R e p l a c e m e n t "  i n  " C L U T C H  

C O N T R O L S "  ( S E C .  7 D )  o f  t h i s  m a n u a l .

P U S H  R O D  A D J U S T M E N T

B e f o r e  m a k i n g  a d j u s t m e n t ,  p u l l  t h e  m a s t e r  

c y l i n d e r  b o o t  b a c k  o n  p u s h  r o d .  V i s u a l l y  c h e c k  t o  

s e e  i f  t h e  p i s t o n  i s  s e a t e d  f i r m l y  a g a i n s t  p i s t o n  

s n a p  r i n g  i n  c y l i n d e r  b o r e .  I f  i t  i s n ' t  t h e  p u s h  r o d  

i s  t o o  l o n g  a n d  s h o u l d  b e  s h o r t e n e d .

I M P O R T A N T :  I t  i s  b e t t e r  t o  h a v e  p u s h  r o d  a d 

j u s t e d  t o o  s h o r t  t h a n  f o r  i t  t o  b e  t o o  l o n g .

T o  a d j u s t ,  l o o s e n  a d j u s t i n g  n u t  a n d  g r i p  r o d  

w i t h  p l i e r s .  T u r n  i n  o r  o u t  o f  r o d  e n d  a s  n e c e s s a r y .  

P l a c e  a  . 7 5 0 ”  s h i m  b e t w e e n  p e d a l  b u m p e r  a n d p e d a l  

l o w e r  h a l f .  A d j u s t  s o  t h a t  a  s l i g h t  m o v e m e n t  o f  

b r a k e  p e d a l  a t  p a d  i s  n e c e s s a r y  b e f o r e  e n d  o f  p u s h  

r o d  c o n t a c t s  m a s t e r  c y l i n d e r  p i s t o n .

CYLINDERS

c y l i n d e r  i s  m o u n t e d  i n  t h e  e n g i n e  c o m p a r t m e n t  o n  

t h e  f i r e  w a l l  w i t h  t w o  b o l t s .  A  s i n g l e  b a r r e l ,  d o u b l e  

r e s e r v o i r  i s  u s e d  o n  H M  a n d  J M  8 0  m o d e l s  w i t h  

t h e  o p t i o n a l  s p l i t  b r a k e  s y s t e m .  T h e  s i n g l e  b a r r e l ,  

d o u b l e  r e s e r v o i r  c y l i n d e r  i s  m o u n t e d  o n  e n g i n e  

s i d e  o f  f i r e  w a l l  w i t h  f o u r  b o l t s .

B o t h  s i n g l e  a n d  d o u b l e  b a r r e l  m a s t e r  c y l i n d e r s  

h a v e  a  b l e e d e r  v a l v e  i n  t h e  b r a k e  b o r e .  T h e  d o u b l e  

r e s e r v o i r  c y l i n d e r  d o e s  n o t  h a v e  a  b l e e d e r  v a l v e .
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BRAKES 5-7

FILLER CAPS

F i l l e r  c a p  o n  a l l  c y l i n d e r s  i n c o r p o r a t e  a  c o m 

b i n a t i o n  s e a l  a n d  d i a p h r a g m  m a d e  o f  r u b b e r .  T h e  

p u r p o s e  o f  t h i s  i s  t o  p r e v e n t  d i r t  f r o m  e n t e r i n g  t h e  

r e s e r v o i r ,  t o  p r e v e n t  b r a k e  f l u i d  l e a k i n g  o u t ,  a n d  

t o  a l l o w  f o r  e x p a n s i o n  a n d  c o n t r a c t i o n  o f  f l u i d  l e v e l  

a s  t h e  r e s u l t  o f  c h a n g e s  i n  t e m p e r a t u r e  a s  w e l l  a s  

c h a n g e  i n  f l u i d  l e v e l  a s  t h e  r e s u l t  o f  n o r m a l  b r a k e  

o p e r a t i o n .  T h e s e  c a p s  a r e  f a s t e n e d  t o  t h e  t o p  o f  t h e  

m a s t e r  c y l i n d e r  b y  a  s i n g l e  b o l t  d o w n  t h r o u g h  t h e  

c e n t e r  w h i c h  f i t s  i n  a  t h r e a d e d  h o l e  i n  t h e  m a s t e r  

c y l i n d e r  b o d y  ( s e e  f i g s .  6  a n d  7 ) .

B r a k e  f l u i d  l e v e l  i n  a l l  m a s t e r  c y l i n d e r s  s h o u l d  

b e  c h e c k e d  p e r i o d i c a l l y  b y  r e m o v i n g  f i l l e r  c a p  a n d  

m a k i n g  v i s u a l  i n s p e c t i o n .  O n  c o n v e n t i o n a l  m o d e l s  

t h e  m a s t e r  c y l i n d e r  i s  a c c e s s i b l e  b y  l i f t i n g  t h e  

h o o d  t o  t h e  e n g i n e  c o m p a r t m e n t  o n  t h e  l e f t  s i d e  o f  

v e h i c l e .  O n  t i l t  c a b  m o d e l s  t h e  m a s t e r  c y l i n d e r  i s  

a c c e s s i b l e  b y  r e m o v i n g  t h e  m e t a l  p l a t e  o n  t h e  

r i s e r  p a n e l  b e l o w  t h e  f r o n t  o f  t h e  d r i v e r ' s  s e a t .

MAINTENANCE (ALL TYPES)

F i l l e r  c a p s  o n  a l l  m a s t e r  c y l i n d e r s  a r e  d e 

s i g n e d  t o  v e n t  t h e  f l u i d  r e s e r v o i r  w i t h o u t  p e r m i t 

t i n g  l o s s  o f  f l u i d .  B y p a s s  p o r t  b e t w e e n  c y l i n d e r  

b o r e  a n d  r e s e r v o i r  a n d  v e n t  h o l e  i n  f i l l e r  c a p  m u s t  

b e  k e p t  o p e n  t o  a s s u r e  p r o p e r  o p e r a t i o n .  A n  o b 

s t r u c t e d  b y p a s s  p o r t  w i l l  p r e v e n t  r e t u r n  o f  f l u i d  t o  

r e s e r v o i r ,  p r e v e n t i n g  f u l l  r e l e a s e  o f  b r a k e s .  B y 

p a s s  p o r t s  m a y  b e  o b s t r u c t e d  a s  f o l l o w s :

1 .  C l o g g e d  w i t h  d i r t  —  r e m o v e  m a s t e r  c y l 

i n d e r  a n d  d i s a s s e m b l e  a n d  c l e a n  a l l  p a r t s .

2 .  S w o l l e n  p r i m a r y  c u p  d u e  t o  t h e  u s e  o f  

w r o n g  f l u i d  —  o v e r h a u l  m a s t e r  c y l i n d e r ,  d r a i n  

a n d  f l u s h  e n t i r e  s y s t e m ;  r e f i l l  w i t h  p r o p e r  f l u i d .

3 .  P e d a l  b i n d i n g  o n  s h a f t ,  p r e v e n t i n g  f u l l  r e 

t u r n  o f  p i s t o n  —  f r e e  u p  a n d  l u b r i c a t e  p e d a l .

4 .  I m p r o p e r  p u s h  r o d  a d j u s t m e n t  - -  a d j u s t  

p u s h  r o d .

MASTER CYLINDER REPLACEMENT

N O T E :  A l l  m a s t e r  c y l i n d e r  t o  f i r e  w a l l  f a s 

t e n e r s  a r e  i m p o r t a n t  a t t a c h i n g  p a r t s  i n  t h a t  t h e y  

c o u l d  a f f e c t  t h e  p e r f o r m a n c e  o f  v i t a l  c o m p o n e n t s  

a n d  s y s t e m s ,  a n d / o r  c o u l d  r e s u l t  i n  m a j o r  r e p a i r  

e x p e n s e .  E a c h  m u s t  b e  r e p l a c e d  w i t h  o n e  o f  t h e  

s a m e  p a r t  n u m b e r  o r  w i t h  a n  e q u i v a l e n t  p a r t  i f  r e 

p l a c e m e n t  b e c o m e s  n e c e s s a r y .  D o  n o t  u s e  a  r e 

p l a c e m e n t  p a r t  o f  l e s s e r  q u a l i t y  o r  s u b s t i t u t e  d e 

s i g n .  T o r q u e  v a l u e s  m u s t  b e  u s e d  a s  s p e c i f i e d  d u r 

i n g  r e a s s e m b l y  t o  a s s u r e  p r o p e r  r e t e n t i o n  o f  t h i s  

p a r t .

C O N V E N T I O N A L  M O D j E L S  

R e m o v a l

1 .  P l a c e  a  s u i t a b l e  c o n t a i n e r  u n d e r  m a s t e r

c y l i n d e r  t o  c a t c h  f l u i d  w h e n  h y d r a u l i c  l i n e  i s  d i s 

c o n n e c t e d .  D O  N O T  R E - U S E  T H I S  F L U I D .

2 .  D i s c o n n e c t  h y d r a u l i c  l i n e  f r o m  o u t l e t .

3 .  P u l l  p u s h  r o d  b o o t  o f f  m a s t e r  c y l i n d e r  t u b e  

w h i c h  e x t e n d s  t h r o u g h  d a s h .  B o o t  w i l l  r e m a i n  o n  

p u s h  r o d  w h e n  m a s t e r  c y l i n d e r  i s  r e m o v e d .

4 .  R e m o v e  t w o  b o l t s  ( f o u r  o n  d o u b l e  r e s e r v o i r )  

a n d  l o c k  w a s h e r s  a t t a c h i n g  m a s t e r  c y l i n d e r  t o  d a s h  

( n u t s  a r e  w e l d e d  t o  i n n e r  s i d e  o f  d a s h )  a n d  r e m o v e  

m a s t e r  c y l i n d e r  a s s e m b l y .

I n s t a l l a t i o n

1 .  P l a c e  g a s k e t  o v e r  c y l i n d e r  t u b e .  P o s i t i o n  

m a s t e r  c y l i n d e r  a s s e m b l y  a t  d a s h ,  w h i l e  a n  a s s i s t 

a n t  i n s i d e  c a b  g u i d e s  p u s h  r o d  i n t o  p i s t o n .  A t t a c h  

c y l i n d e r  t o  d a s h  w i t h  t w o  b o l t s  ( f o u r  o n  d o u b l e  

r e s e r v o i r )  a n d  l o c k  w a s h e r s .  T i g h t e n  b o l t s  f i r m l y .

2 .  C o n n e c t  h y d r a u l i c  l i n e  t o  b r a k e  c y l i n d e r  

o u t l e t .

3 .  I n s i d e  c a b ,  p l a c e  p u s h  r o d  b o o t  o v e r  e n d  o f  

c y l i n d e r  t u b e .

4 .  A d j u s t  p u s h  r o d  a s  p r e v i o u s l y  d i r e c t e d  

u n d e r  " B r a k e  P e d a l  a n d  L i n k a g e . "

5. F i l l  m a s t e r  c y l i n d e r  r e s e r v o i r  a n d  b l e e d  

b r a k e  s y s t e m  a s  p r e v i o u s l y  d i r e c t e d  u n d e r  " B l e e d 

i n g  B r a k e s . "

T I L T  C A B  M O D E L S  

R e m o v a l

1 .  T i l t  c a b  f o r w a r d  a n d  p l a c e  a  s u i t a b l e  c o n 

t a i n e r  u n d e r  m a s t e r  c y l i n d e r  t o  c a t c h  f l u i d  w h e n  

h y d r a u l i c  l i n e s  a r e  d i s c o n n e c t e d .

N O T E :  D O  N O T  R E - U S E  T H I S  F L U I D .

2 .  D i s c o n n e c t  h y d r a u l i c  l i n e s  f r o m  o u t l e t s .

3 .  P u l l  p u s h  r o d  b o o t s  o f f  m a s t e r  c y l i n d e r .  

B o o t s  w i l l  r e m a i n  o n  p u s h  r o d s  w h e n  m a s t e r  c y l 

i n d e r  i s  r e m o v e d .

4 .  R e m o v e  t h r e e  b o l t s  a t t a c h i n g  m a s t e r  c y l 

i n d e r  t o  s u p p o r t  b r a c k e t  a n d  r e m o v e  m a s t e r  c y l 

i n d e r  a s s e m b l y .

I n s t a l l a t i o n

1 .  P o s i t i o n  m a s t e r  c y l i n d e r  a s s e m b l y  a t  s u p 

p o r t  b r a c k e t  a n d  g u i d e  p u s h  r o d s  i n t o  p i s t o n s .  A t 

t a c h  c y l i n d e r  w i t h  t h r e e  b o l t s .  T i g h t e n  b o l t s  f i r m l y .

2 .  C o n n e c t  h y d r a u l i c  l i n e s  t o  b r a k e  a n d  c l u t c h  

c y l i n d e r  o u t l e t s .

3 .  P l a c e  p u s h  r o d  b o o t s  o v e r  e n d s  o f  m a s t e r  

c y l i n d e r  b r a c k e t s .

4 .  A d j u s t  p u s h  r o d s  a s  d i r e c t e d  u n d e r  " B r a k e  

P e d a l  a n d  L i n k a g e . "

5 .  F i l l  m a s t e r  c y l i n d e r  r e s e r v o i r  a n d  b l e e d  

b r a k e  s y s t e m  a s  d i r e c t e d  u n d e r  " B l e e d i n g  B r a k e s . "

MASTER CYLINDER OVERHAUL

S I N G L E  R E S E R V O I R

T h e  f o l l o w i n g  p r o c e d u r e s  c o v e r  d i s a s s e m b l y ,  

c l e a n i n g ,  i n s p e c t i o n  a n d  r e p a i r ,  a n d  a s s e m b l y  o f
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BRAKES 5-8

1  R e s e r v o i r  C o v e r

2  M a s t e r  C y l i n d e r  H o u s i n g

3  P i s t o n  R e t u r n  S p r i n g

4  P r i m a r y  C u p

5  P i s t o n  A s s e m b l y

6  S n a p  R i n g

7  B o o t

8  C h e c k  V a l v e  ( B r a k e  C y l i n d e r  O n l y )

9  C h e c k  V a l v e  S e a t  ( B r a k e  C y l i n d e r  O n l y )  

1 0  B l e e d e r  V a l v e  ( B r a k e  C y l i n d e r  O n l y )

T-3000

Figure 8—Double Barrel Master Cylinder Components

c o m p o n e n t s  u s e d  i n  b o t h  t h e  b r a k e  a n d  c l u t c h  c y l 

i n d e r  b o r e s  o n  d o u b l e  b a r r e l  m a s t e r  c y l i n d e r s  a n d  

o n  b r a k e  c y l i n d e r  b o r e s  o n  s i n g l e  b a r r e l  c y l i n d e r s .

D i s a s s e m b l y  ( F i g .  8 )

1 .  C l e a n  a l l  d i r t  f r o m  o u t s i d e  o f  u n i t ,  u s i n g  a  

n o n - p e t r o l e u m  s o l v e n t .

2 .  R e m o v e  s n a p  r i n g  f r o m  g r o o v e  i n  b o t h  c y l 

i n d e r  b o r e s .

3 .  R e m o v e  p i s t o n  a s s e m b l y ,  p r i m a r y  c u p ,  

r e t u r n  s p r i n g  a n d  r e t a i n e r  a s s e m b l y ,  c h e c k  v a l v e  

a n d  c h e c k  v a l v e  s e a t  f r o m  b r a k e  c y l i n d e r  b o r e  

( w h e r e  u s e d ) .

4 .  R e m o v e  p i s t o n  a s s e m b l y ,  p r i m a r y  c u p ,  a n d  

r e t u r n  s p r i n g  a n d  r e t a i n e r  a s s e m b l y  f r o m  c l u t c h  

c y l i n d e r  b o r e .

5 .  R e m o v e  c o v e r  f r o m  c y l i n d e r  h o u s i n g .

6 .  R e m o v e  b l e e d e r  s c r e w  ( w h e r e  u s e d ) .

C l e a n i n g

I m m e r s e  a l l  p a r t s  i n  d e n a t u r e d  a l c o h o l  a n d  

w a s h  t h o r o u g h l y .  W i p e  s m a l l  p a r t s  d r y  a n d  b l o w  

o u t  i n s i d e  o f  r e s e r v o i r  a n d  c y l i n d e r  b o r e s .  M a k e

s u r e  i n t a k e  a n d  b y p a s s  p o r t s  i n  c y l i n d e r  h o u s i n g  

a n d  b l e e d e r  h o l e s  i n  p i s t o n  a r e  c l e a n .

CAUTION: DO NOT use kerosene or 
gasoline for cleaning master cylinder 
components.

I n s p e c t i o n  a n d  R e p a i r

M a s t e r  c y l i n d e r  r e p a i r  k i t s  a r e  a v a i l a b l e  

w h i c h  c o n t a i n  a l l  t h e  p a r t s  o r d i n a r i l y  r e q u i r e d  

w h e n  o v e r h a u l i n g  m a s t e r  c y l i n d e r s .  R e f e r  t o  a p 

p l i c a b l e  P a r t s  B o o k  f o r  p a r t  n u m b e r  o f  r e p a i r  k i t .  

I n  a d d i t i o n  t o  r e p l a c e m e n t  o f  p a r t s  c o n t a i n e d  i n  

r e p a i r  k i t ,  m a s t e r  c y l i n d e r  s h o u l d  b e  i n s p e c t e d  

a n d  r e p a i r e d ,  i f  n e c e s s a r y ,  a s  f o l l o w s :

1 .  E x a m i n e  c y l i n d e r  b o r e s .  I f  s c o r e d  o r  r u s t 

e d ,  r e c o n d i t i o n  b y  h o n i n g .  B e  s u r e  t o  u s e  p r o p e r  

s i z e  h o n e .  ( R e f e r  t o  " S p e c i f i c a t i o n s "  f o r  n o m i n a l  

d i a m e t e r  o f  c y l i n d e r  b o r e s . )  D o  n o t  h o n e  m o r e  t h a n  

n e c e s s a r y  t o  r e m o v e  s c o r e s  a n d  s m o o t h  u p  c y l i n 

d e r .  R e m o v e  b u r r s  c a u s e d  b y  h o n i n g  f r o m  a r o u n d  

b y - p a s s  a n d  i n t a k e  p o r t s .
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BRAKES 5-9

2 .  C h e c k  t h e  p i s t o n  f i t  i n  t h e  c y l i n d e r  b o r e .  

C l e a r a n c e  b e t w e e n  t h e  p i s t o n  a n d  c y l i n d e r  w a l l  

s h o u l d  b e  w i t h i n  0 . 0 0 1 "  t o  0 . 0 0 5 "  w h e n  c h e c k e d  

w i t h  f e e l e r  g a u g e .

A s s e m b l y  ( F i g .  8 )

1 .  B e f o r e  a s s e m b l i n g ,  c o a t  i n s i d e  o f  c y l i n d e r  

b o r e s  a n d  d i p  a l l  i n t e r n a l  p a r t s  i n  h y d r a u l i c  b r a k e  

f l u i d .

2 .  I n s t a l l  c o m p o n e n t s  i n  b r a k e  c y l i n d e r  b o r e  

o f  b o t h  s i n g l e  a n d  d o u b l e  b a r r e l  c y l i n d e r s  a s  

f o l l o w s :

a .  I n s t a l l  c h e c k  v a l v e  s e a t  i n  c y l i n d e r  b o r e ,  

t h e n  p o s i t i o n  c h e c k  v a l v e  o n  s e a t  ( w h e r e  u s e d ) .

b .  I n s t a l l  r e t u r n  s p r i n g  ( s h o r t e s t  o f  t h e  t w o )  

i n  b o r e  w i t h  l a r g e  d i a m e t e r  e n d  o f  s p r i n g  o v e r  

c h e c k  v a l v e .

c .  I n s t a l l  p r i m a r y  c u p  i n  c y l i n d e r  b o r e  w i t h  

l i p  o f  c u p  t o w a r d  o u t l e t  e n d .  M a k e  s u r e  e n d  o f  r e 

t u r n  s p r i n g  s e a t s  i n s i d e  t h e  c u p .

d .  I n s e r t  p i s t o n  a n d  s e c o n d a r y  c u p  a s s e m b l y  

i n t o  c y l i n d e r  b o r e ,  w i t h  o p e n  e n d  o f  p i s t o n  t o w a r d  

o p e n  e n d  o f  c y l i n d e r .

e .  P r e s s  p i s t o n  i n t o  c y l i n d e r  b o r e ,  c o m p r e s s 

i n g  s p r i n g ,  a n d  i n s t a l l  s n a p  r i n g  i n  g r o o v e  i n  b o r e .  

M a k e  s u r e  s n a p  r i n g  i s  f u l l y  s e a t e d  i n  g r o o v e .

3 .  I n s t a l l  c o m p o n e n t s  i n  c l u t c h  c y l i n d e r  b o r e  

a s  f o l l o w s :

a .  I n s t a l l  r e t u r n  s p r i n g  ( l o n g e s t  o f  t h e  t w o )  i n  

c y l i n d e r  b o r e ,  l a r g e  d i a m e t e r  e n d  f i r s t .

b .  I n s t a l l  p r i m a r y  c u p  i n  c y l i n d e r  b o r e  w i t h  

l i p  o f  c u p  t o w a r d  o u t l e t  e n d .  M a k e  s u r e  e n d  o f  

s p r i n g  s e a t s  i n s i d e  t h e  c u p .

c .  I n s e r t  p i s t o n  a n d  s e c o n d a r y  c u p  i n t o  c y l i n 

d e r  b o r e ,  w i t h  o p e n  e n d  o f  p i s t o n  t o w a r d  o p e n  e n d  

o f  c y l i n d e r .

d .  P r e s s  p i s t o n  i n t o  c y l i n d e r  b o r e ,  c o m p r e s s 

i n g  s p r i n g ,  a n d  i n s t a l l  s n a p  r i n g  i n  g r o o v e  i n  b o r e .  

M a k e  s u r e  s n a p  r i n g  i s  f u l l y  s e a t e d  i n  g r o o v e .

4 .  I n s t a l l  c o v e r  o n  c y l i n d e r  r e s e r v o i r .

D O U B L E  R E S E R V O I R

D i s a s s e m b l y  ( R e f e r  t o  F i g .  9 )

1 .  R e m o v e  c y l i n d e r  c o v e r  b o l t  a n d  g a s k e t .

2 .  L i f t  o f f  r e s e r v o i r  c o v e r  a n d  c o v e r  s e a l .  

P o u r  o u t  a n y  e x c e s s  f l u i d  a n d  s t r o k e  p i s t o n  t o  

f o r c e  f l u i d  t h r o u g h  o u t l e t  p o r t s .

3 .  R e m o v e  p i s t o n  s t o p  b o l t  a n d  g a s k e t  f r o m  

b o t t o m  o f  r e s e r v o i r  h o u s i n g .

4 .  U s e  s n a p  r i n g  p l i e r s  a n d  r e m o v e  r e t a i n e r  

r i n g  f r o m  g r o o v e  i n  e n d  o f  c y l i n d e r  b o r e .

1  P r i m a r y  P i s t o n  S e a l  C u p

2  P r i m a r y  P i s t o n

3  C o v e r  S e a l

4  R e s e r v o i r  C o v e r

5  G a s k e t

6  C o v e r  B o l t

7  I n t a k e  P o r t

8  B y - P a s s  P o r t

9  R e s e r v o i r  H o u s i n g

1 0  T u b e  S e a t

1 1  S e c o n d a r y  P i s t o n  R e t u r n

S p r i n g

1 2  S e c o n d a r y  P i s t o n  P r e s s u r e

C u p

1 3  F l o a t i n g  S e c o n d a r y  P i s t o n

1 4  S e c o n d a r y  P i s t o n  S e a l  C u p

1 5  G a s k e t

1 6  S t o p  B o l t

1 7  P r i m a r y  R e t u r n  S p r i n g

R e t a i n e r

1 8  P r i m a r y  R e t u r n  S p r i n g

1 9  P r i m a r y  P i s t o n  S t o p  P i n

2 0  P r i m a r v  P i s t o n  P r e s s u r e

C u p

2 1  S t o p  P l a t e

2 2  R e t a i n e r  R i n g  T-5245

Figure 9—Split System Master Cylinder
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BRAKES 5-10

5 .  R e m o v e  s t o p  p l a t e .

6 .  A l l  i n t e r n a l  p a r t s  s h o u l d  s l i d e  e a s i l y  o u t  

o f  c y l i n d e r  b o r e .  I f  t h e y  d o  n o t ,  a p p l y  c o m p r e s s e d  

a i r  c a r e f u l l y  a t  f r o n t  o u t l e t  p o r t .  I f  p a r t s  d o  n o t  

r e m o v e  e a s i l y ,  e x a m i n e  b o r e  c a r e f u l l y  f o r  e x t e n 

s i v e  d a m a g e  w h i c h  m a y  e l i m i n a t e  t h e  p o s s i b i l i t y  

o f  r e c o n d i t i o n i n g  t h e  m a s t e r  c y l i n d e r .

C l e a n i n g  a n d  I n s p e c t i o n

C l e a n  a l l  p a r t s  i n  d e n a t u r e d  a l c o h o l  o r  b r a k e  

f l u i d .  I f  r e s e r v o i r  h o u s i n g  i s  d e g r e a s e d ,  f i n i s h  

c l e a n  t o  r e m o v e  a l l  t r a c e  o f  o t h e r  s o l v e n t s .  I n s p e c t  

c y l i n d e r  b o r e  f o r  s c r a t c h e s  o r  c o r r o s i o n .  M i n o r  

b l e m i s h e s  c a n  b e  r e m o v e d  w i t h  c r o c u s  c l o t h  o r  a  

c l e a n - u p  h o n e .  D O  N O T  O V E R S I Z E  C Y L I N D E R  

M O R E  T H A N  0 . 0 0 7 - I N C H  O V E R  N O M I N A L  I N S I D E  

D I A M E T E R .

C h e c k  b y - p a s s  p o r t s  i n  b o t h  r e s e r v o i r s  t o  

m a k e  s u r e  t h e y  a r e  o p e n  a n d  f r e e  o f  b u r r s .  P r o b e  

p a r t s  w i t h  s o f t  c o p p e r  w i r e  0 . 0 2 0 - i n c h  i n  d i a m e t e r ,  

o r  s m a l l e r .  D o  n o t  u s e  s t e e l  w i r e  t o  c h e c k  p a r t s .  

T h i s  m a y  s c r a t c h  b o r e  o f  m a s t e r  c y l i n d e r  o r  c a u s e  

b u r r s  i n  p o r t .

BRAKE PIPE DISTRIBUTION

A l l  m o d e l s  w i t h  s p l i t  b r a k e  s y s t e m  a r e  e q u i p 

p e d  w i t h  a  b r a k e  p i p e  d i s t r i b u t i o n  a n d  s w i t c h  a s 

s e m b l y .  T h e  h y d r a u l i c  b r a k e  l i n e s  a r e  r o u t e d f r o m  

t h e  m a s t e r  c y l i n d e r ,  t h r o u g h  t h e  s w i t c h  a s s e m b l y ,  

t o  t h e  f r o n t  a n d  r e a r  b r a k e s .  T h e  s w i t c h  i s  w i r e d  

e l e c t r i c a l l y  t o  t h e  b r a k e  a l a r m  i n d i c a t o r  l i g h t  o n  

t h e  i n s t r u m e n t  p a n e l .  I n  t h e  e v e n t  o f  f l u i d  l o s s  i n  

e i t h e r  t h e  m a i n  o r  s e c o n d a r y  b r a k e  s y s t e m ,  t h e  

i n d i c a t o r  l i g h t  w i l l  c o m e  o n  w h e n  t h e  b r a k e s  a r e  

a p p l i e d .  I f  t h i s  l i g h t  c o m e s  o n  d u r i n g  v e h i c l e  o p e r 

a t i o n ,  i t  i s  a n  i n d i c a t i o n  t h a t  t h e r e  i s  a  f a i l u r e  s o m e 

w h e r e  i n  t h e  b r a k e  s y s t e m .  T h e  t r u c k  s h o u l d  b e  

r e m o v e d  f r o m  s e r v i c e  a s  s o o n  a s  p o s s i b l e  a n d  t h e  

t r o u b l e  c o r r e c t e d .

T h i s  l i g h t  a l s o  c o m e s  o n  w h e n  t h e  i g n i t i o n  k e y  

i s  h e l d  i n  t h e  " S T A R T "  p o s i t i o n .  A s  s o o n  a s  t h e  

k e y  i s  r e l e a s e d  t o  t h e  " O N "  p o s i t i o n ,  t h e  l i g h t  g o e s  

o u t .  T h e  p u r p o s e  o f  t h i s  i s  t o  a s s u r e  t h e  d r i v e r  

t h a t  t h e  w a r n i n g  l i g h t  i s  n o t  b u r n e d  o u t .

BRAKE PIPE DISTRIBUTION AND 
SWITCH ASSEMBLY REPLACEMENT

R E M O V A L

1 .  D i s c o n n e c t  b a t t e r y  c a b l e .

2 .  D i s c o n n e c t  e l e c t r i c a l  l e a d  f r o m  p r e s s u r e  

d i f f e r e n t i a l  s w i t c h .

3 .  P l a c e  d r y  r a g s  b e l o w  t h e  s w i t c h  t o  a b s o r b  

a n y  f l u i d  s p i l l e d  d u r i n g  r e m o v a l  o f  s w i t c h .

4 .  D i s c o n n e c t  f o u r  h y d r a u l i c  l i n e s  f r o m  c o n -

R e m o v e  a n d  d i s c a r d  a l l  r u b b e r  p a r t s .  A l l  r u b 

b e r  p a r t s  a r e  i n c l u d e d  i n  r e p a i r  k i t  w h i c h  i s  a v a i l 

a b l e  f r o m  r e g u l a r  s e r v i c e  p a r t s  s o u r c e s .

A s s e m b l y  ( R e f e r  t o  F i g .  9 )

1 .  C o a t  a l l  p a r t s  w i t h  a  l i b e r a l  a m o u n t  o f  

b r a k e  f l u i d .

2 .  I n s t a l l  r u b b e r  s e a l  c u p  o n  s e c o n d a r y  p i s t o n  

w i t h  c u p  l i p  f a c i n g  r e a r  ( o p e n  e n d  o f  c y l i n d e r ) .

N O T E :  A l l  o t h e r  c u p  l i p s  f a c e  o p p o s i t e  d i r e c 

t i o n  ( c l o s e d  e n d  o f  c y l i n d e r ) .

3 .  S t a c k  a n d  i n s t a l l  s e c o n d a r y  p i s t o n  s p r i n g ,  

p r e s s u r e  c u p  a n d  p i s t o n  i n  c y l i n d e r  b o r e .

4 .  I n s t a l l  p i s t o n  s t o p  b o l t  a n d  g a s k e t ,  m a k i n g  

s u r e  s c r e w  e n t e r s  c y l i n d e r  b o r e  b e h i n d  r e a r  o f  

p i s t o n .

5 .  A s s e m b l e  a n d  i n s t a l l  p r i m a r y  p i s t o n  p a r t s  

i n  c y l i n d e r  b o r e .

6 .  I n s t a l l  s t o p  p l a t e  i n  c y l i n d e r  b o r e .

7 .  C o m p r e s s  a l l  p a r t s  i n  c y l i n d e r  b o r e  a n d  

i n s t a l l  r e t a i n e r  r i n g  i n  g r o o v e .

8 .  I n s t a l l  r e s e r v o i r  c o v e r  a n d  s e a l .

AND SWITCH ASSEMBLY

n e c t i o n s  a t  s w i t c h .  I f  n e c e s s a r y ,  l o o s e n  l i n e  c o n 

n e c t i o n s  a t  m a i n  c y l i n d e r .  C o v e r  o p e n  l i n e  e n d s  

w i t h  c l e a n ,  l i n t - f r e e  m a t e r i a l  t o  p r e v e n t  f o r e i g n  

m a t t e r  f r o m  e n t e r i n g  t h e  s y s t e m .

5 .  R e m o v e  m o u n t i n g  s c r e w  a n d  r e m o v e  s w i t c h  

f r o m  v e h i c l e .

I N S T A L L A T I O N

1 .  M a k e  s u r e  n e w  s w i t c h  i s  c l e a n  a n d  f r e e  o f  

d u s t  a n d  l i n t .  I f  a n y  d o u b t  e x i s t s ,  w a s h  s w i t c h  i n  

s u i t a b l e  s o l v e n t ,  a n d  d r y  w i t h  a i r .

2 .  P l a c e  s w i t c h  i n  p o s i t i o n  a n d  s e c u r e  t o  b r a c 

k e t  w i t h  m o u n t i n g  s c r e w .

3 .  R e m o v e  p r o t e c t i v e  m a t e r i a l  f r o m  o p e n  

h y d r a u l i c  b r a k e  l i n e s  a n d  c o n n e c t  l i n e s  t o  s w i t c h .  

I f  n e c e s s a r y ,  t i g h t e n  b r a k e  l i n e  c o n n e c t i o n s  a t  

m a i n  c y l i n d e r .

4 .  C o n n e c t  s w i t c h  e l e c t r i c a l  l e a d .

5 .  C o n n e c t  b a t t e r y  c a b l e .

6 .  B l e e d  t h e  b r a k e  s y s t e m s  a s  o u t l i n e d  i n  t h i s  

m a n u a l .

T E S T I N G  D I S T R I B U T I O N  

A N D  S W I T C H  A S S E M B L Y

1 .  D e t e r m i n e  i f  b u l b  i s  f u n c t i o n i n g  b y  t u r n i n g  

k e y  i n  i g n i t i o n  s w i t c h  t o  " S T A R T ”  p o s i t i o n .

2 .  C h e c k  m a i n  c y l i n d e r  t o  m a k e  s u r e  b o t h  

r e s e r v o i r s  h a v e  e n o u g h  f l u i d .  A d d  i f  n e c e s s a r y .

3 .  T u r n  k e y  i n  i g n i t i o n  s w i t c h  t o  " O f f  " p o s i t i o n .

4 .  O p e n  w h e e l  c y l i n d e r  b l e e d  s c r e w  a t  o n e  

r e a r  w h e e l .
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BRAKES 5-11

5 .  D e p r e s s  b r a k e  p e d a l  a n d  h o l d  d o w n .  T h e  

b r a k e  w a r n i n g  l i g h t  s h o u l d  c o m e  o n  d u e  t o  p r e s 

s u r e  d i f f e r e n c e  b e t w e e n  f r o n t  a n d  r e a r  s y s t e m s .  

A p p r o x i m a t e l y  2 0 0 - 2 5 0  p s i  d i f f e r e n t i a l  i s  n e e d e d  

t o  o p e r a t e  b r a k e  l i g h t  s w i t c h .

6 .  C l o s e  b l e e d  s c r e w ,  t h e n  r e l e a s e  b r a k e  

p e d a l .  R e f i l l  r e a r  r e s e r v o i r ,  i f  n e e d e d .

N O T E :  C a u t i o n  s h o u l d  b e  t a k e n  t o  p r e v e n t  a i r  

f r o m  e n t e r i n g  h y d r a u l i c  s y s t e m  d u r i n g  c h e c k s  o n  

s w i t c h .

7 .  T h e  r e c o m m e n d e d  i n t e r v a l  f o r  c h e c k i n g  

s w i t c h  i s  2 4  m o n t h s ,  o r  2 4 , 0 0 0  m i l e s ,  a n y  t i m e  

m a j o r  b r a k e  w o r k  i s  d o n e ,  o r  a n y  t i m e  b r a k e  o p e r 

a t i o n  i s  a b n o r m a l .

WHEEL CYLINDERS

A l l  m o d e l s  c o v e r e d  b y  t h i s  m a n u a l  h a v e  t y p e  

" F "  f r o n t  b r a k e s  a n d  t y p e  " F R - 3 "  o r  " F R - 3 A "  

r e a r  b r a k e s .  E x c e p t  f o r  s i z e  o f  c y l i n d e r  b o r e  a n d  

d i a m e t e r  o f  i n t e r n a l  p a r t s  a l l  f r o n t  w h e e l  c y l i n d e r s  

a r e  t h e  s a m e  a n d  a l l  r e a r  w h e e l  c y l i n d e r s  a r e  t h e  

s a m e .  S e e  f i g u r e  1 0  f o r  c r o s s - s e c t i o n  i l l u s t r a t i o n  

o f  b o t h .

S i n c e  w h e e l  c y l i n d e r s  c a n  b e  d i s a s s e m b l e d  

a n d  r e p a i r e d  w i t h o u t  r e m o v i n g  t h e m  f r o m  t h e  

v e h i c l e  t h e  p r o c e d u r e s  a r e  c o v e r e d  i n  t h i s  m a n u a l  

a l o n g  w i t h  " R e p l a c e m e n t "  p r o c e d u r e s .

WHEEL CYLINDER REPLACEMENT

T Y P E  " F "

R e m o v a l

1 .  B l o c k  w h e e l s ,  j a c k  u p  a x l e  a n d  r e m o v e  b r a k e  

s h o e s  a s  d i r e c t e d  u n d e r  " B r a k e  S h o e  R e m o v a l . "

2 .  D i s c o n n e c t  a x l e  b r a k e  t u b e  f r o m  i n l e t  c o n 

n e c t o r  a t  u p p e r  c y l i n d e r .  R e m o v e  i n l e t  c o n n e c t o r  

a t t a c h i n g  c o n n e c t i n g  t u b e  f i t t i n g  t o  u p p e r  c y l i n d e r ,  

a n d  r e m o v e  b o l t  a t t a c h i n g  c o n n e c t i n g  t u b e  f i t t i n g  

t o  l o w e r  c y l i n d e r .  R e m o v e  c o n n e c t i n g  t u b e  a n d  

f i t t i n g  a s s e m b l y .

3 .  R e m o v e  o n e  l a r g e  a n d  t w o  s m a l l  b o l t s  a t 

t a c h i n g  e a c h  c y l i n d e r  t o  b a c k i n g  p l a t e ,  t h e n  r e m o v e  

c y l i n d e r s  f r o m  b a c k i n g  p l a t e .

I n s t a l l a t i o n

N O T E :  T h e  t w o  w h e e l  c y l i n d e r s  m o u n t e d  o n  

e a c h  b r a k e  a r e  i d e n t i c a l ;  h o w e v e r ,  c y l i n d e r s  o n  

r i g h t -  a n d  l e f t - h a n d  b r a k e s  h a v e  o p p o s i t e  c y l i n d e r  

c a s t i n g s .  C l e a n  m a t i n g  s u r f a c e s  o f  c y l i n d e r s  a n d  

b a c k i n g  p l a t e  t o  i n s u r e  p r o p e r  a l i g n m e n t .

1 .  P l a c e  e a c h  c y l i n d e r  o n  b a c k i n g  p l a t e  a n d  

a t t a c h  w i t h  o n e  l a r g e  a n d  t w o  s m a l l  b o l t s  a n d  l o c k  

w a s h e r s .

2 .  P o s i t i o n  w h e e l  c y l i n d e r  c o n n e c t i n g  t u b e  

a n d  f i t t i n g s  a s s e m b l y  a n d  a t t a c h  f i t t i n g  t o  l o w e r  

o p e n i n g  i n  u p p e r  c y l i n d e r  w i t h  i n l e t  c o n n e c t o r ,  

u s i n g  n e w  c o p p e r  g a s k e t  o n  b o t h  s i d e s  o f  f i t t i n g .  

A t t a c h  f i t t i n g  t o  l o w e r  o p e n i n g  i n  l o w e r  c y l i n d e r  

w i t h  s p e c i a l  b o l t ,  u s i n g  n e w  c o p p e r  g a s k e t  o n  b o t h  

s i d e s  o f  f i t t i n g .  T i g h t e n  i n l e t  c o n n e c t o r  a n d  s p e c i a l  

b o l t  f i r m l y .

3 .  I n s t a l l  b l e e d e r  v a l v e  i n  u p p e r  o p e n i n g  i n  

e a c h  c y l i n d e r .

4 .  I n s t a l l  b r a k e  s h o e s  a s  d i r e c t e d  u n d e r  " B r a k e  

S h o e  I n s t a l l a t i o n . ”  B l e e d  b r a k e  s y s t e m  a s  d i r e c t e d  

u n d e r  " B l e e d i n g  B r a k e s . ”

T Y P E  " F R - 3 "  A N D  " F R - 3 A "

R e m o v a l

1 .  B l o c k  w h e e l s ,  j a c k  u p  a x l e  a n d  r e m o v e  b r a k e  

s h o e s  a s  d i r e c t e d  u n d e r  " B r a k e  S h o e  R e m o v a l . "

2 .  D i s c o n n e c t  a x l e  b r a k e  t u b e  f r o m  u p p e r  c y l 

i n d e r  a t  i n n e r  s i d e  o f  b a c k i n g  p l a t e .  R e m o v e  w h e e l  

c y l i n d e r  c o n n e c t i n g  t u b e  a t  i n n e r  s i d e  o f  b a c k i n g  

p l a t e .

3 .  R e m o v e  t w o  b o l t s  a n d  l o c k  w a s h e r s  a t t a c h 

i n g  e a c h  w h e e l  c y l i n d e r  t o  b a c k i n g  p l a t e .  R e m o v e

9 1

TYPE "F "-FR O N T  

7 3 4 6 4 3 1 9

TYPE "FR-3”—REAR

1  B o o t

2  B r a k e  S h o e  G u i d e

3  P i s t o n

4  P i s t o n  C u p

5  C u p  F i l l e r

6  P i s t o n  S p r i n g

7  C y l i n d e r

8  B r a k e  S h o e  A n c h o r

S l o t

9  P U S h  R o d  TPM-2675 -1

Figure 10—Wheel Cylinders
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BRAKES 5-12

w h e e l  c y l i n d e r s  a n d  h e a t  s h i e l d s ,  t h e n  r e m o v e  h e a t  

s h i e l d s  f r o m  c y l i n d e r s .

I n s t a l l a t i o n

N O T E 1 U p p e r  a n d  l o w e r  w h e e l  c y l i n d e r s  o n  

b o t h  r i g h t -  a n d  l e f t - h a n d  b r a k e s  a r e  i n t e r c h a n g e 

a b l e .  C y l i n d e r s  m u s t  b e  p o s i t i o n e d  o n  b a c k i n g  

p l a t e  s o  t h a t  t h e  l o n g  s t r o k e  e n d  o f  t h e  c y l i n d e r  

f a c e s  t h e  s h o e  t o e  ( a d j u s t m e n t  e n d  o f  s h o e )  o r  t h e  

a d j u s t i n g  s l o t  i n  b a c k i n g  p l a t e .  M a k e  s u r e  m a t i n g  

s u r f a c e s  o f  c y l i n d e r s ,  h e a t  s h i e l d s ,  a n d  b a c k i n g  

p l a t e  a r e  c l e a n  t o  a s s u r e  p r o p e r  a l i g n m e n t .

1 .  P o s i t i o n  h e a t  s h i e l d  o n  e a c h  w h e e l  c y l i n d e r  

a n d  i n s t a l l  o n  b a c k i n g  p l a t e ,  a n d  a t t a c h  e a c h  c y l 

i n d e r  w i t h  t w o  b o l t s  a n d  l o c k  w a s h e r s .

2 .  A t t a c h  c o n n e c t i n g  t u b e  t o  u p p e r  o p e n i n g  i n  

l o w e r  c y l i n d e r  a n d  t o  l o w e r  o p e n i n g  i n  u p p e r  c y l 

i n d e r .  C o n n e c t  a x l e  b r a k e  t u b e  t o  l o w e r  o p e n i n g  i n  

l o w e r  c y l i n d e r ,  a n d  i n s t a l l  b l e e d e r  v a l v e  i n  u p p e r  

o p e n i n g  i n  u p p e r  c y l i n d e r  ( f i g .  3 ) .  N O T E :  " F R - 3 A "  

b r a k e s  h a v e  b l e e d e r  v a l v e  i n  e a c h  c y l i n d e r .

3 .  I n s t a l l  b r a k e  s h o e s  a s  d i r e c t e d  u n d e r  " B r a k e  

S h o e  I n s t a l l a t i o n . "  B l e e d  b r a k e  s y s t e m  a s  d i r e c t e d  

u n d e r  " B l e e d i n g  B r a k e s . "

WHEEL CYLINDER REPAIR

T Y P E  " F "

D i s a s s e m b l y

P u l l  b o o t  o f f  e n d  o f  c y l i n d e r ,  t h e n  r e m o v e  b o o t  

a n d  p i s t o n .  P u l l  b o o t  o f f  p i s t o n .  B r a k e  s h o e  g u i d e  

i s  p r e s s e d  i n t o  p i s t o n  a n d  c a n n o t  b e  r e m o v e d .  R e 

m o v e  p i s t o n  c u p ,  c u p  f i l l e r ,  a n d  s p r i n g  f r o m  c y l 

i n d e r .  R e m o v e  b l e e d e r  v a l v e  f r o m  c y l i n d e r .

I n s p e c t i o n  a n d  R e p a i r

1 .  R e p a i r  k i t s  a r e  a v a i l a b l e  w h i c h  c o n t a i n  t h e  

p a r t s  t o  b e  r e p l a c e d  w h e n  o v e r h a u l i n g  w h e e l  c y l 

i n d e r s .  R e f e r  t o  P a r t s  B o o k  f o r  r e p a i r  k i t  p a r t  

n u m b e r s .

2 .  I n s p e c t  c y l i n d e r  b o r e  f o r  s c o r e s ,  s c r a t c h e s ,  

o r  c o r r o s i o n .  L i g h t  s c r a t c h e s  o r  s l i g h t l y  c o r r o d e d

Figure I 1 —Checking Fit of Piston in Wheel Cylinder

s p o t s  m a y  b e  p o l i s h e d  o u t  w i t h  c r o c u s  c l o t h .  N e v e r  

u s e  e m e r y  c l o t h  o r  s a n d p a p e r .  I f  s c r a t c h e s  o r  

c o r r o s i o n  a r e  t o o  d e e p  t o  b e  p o l i s h e d  o u t ,  r e p l a c e  

c y l i n d e r .

3 .  C h e c k  f i t  o f  n e w  p i s t o n s  i n  c y l i n d e r  b o r e ,  

u s i n g  a  f e e l e r  g a u g e  ( s e e  f i g .  1 1 ) .  C l e a r a n c e  s h o u l d  

b e  w i t h i n  0 . 0 0 2 5 "  t o  0 . 0 0 6 5 "  o n  " F "  t y p e  c y l i n d e r s .  

R e p l a c e  c y l i n d e r  i f  c l e a r a n c e  e x c e e d s  m a x i m u m .

A s s e m b l y

B e f o r e  a s s e m b l i n g  w h e e l  c y l i n d e r ,  b e  s u r e  

e a c h  p a r t  h a s  b e e n  c l e a n e d  i n  d e n a t u r e d  a l c o h o l .

CAUTION: DO NOT use kerosene or 
gasoline for cleaning wheel cylinder parts.
Dip each internal part in hydraulic brake 
fluid before assembling.

1 .  I n s e r t  p i s t o n  s p r i n g ,  c u p  f i l l e r ,  a n d  c u p  

i n t o  c y l i n d e r  b o r e .  C u p  f i l l e r  b u m p e r  a n d  c u p  l i p  

m u s t  f a c e  c l o s e d  e n d  o f  c y l i n d e r .

2 .  A s s e m b l e  b o o t  o n  p i s t o n ,  m a k i n g  s u r e  t h e  

b o o t  s n a p s  o v e r  t h e  b r a k e  s h o e  g u i d e .

3 .  I n s t a l l  p i s t o n  a n d  b o o t ,  i n s e r t i n g  p i s t o n  i n t o  

c y l i n d e r  a n d  e n g a g i n g  b o o t  l i p  i n  g r o o v e  i n  e d g e  o f  

c y l i n d e r .  P o s i t i o n  b r a k e  s h o e  g u i d e  s o  s l o t  i n  g u i d e  

i s  p a r a l l e l  w i t h  f l a t  m o u n t i n g  s u r f a c e  o f  c y l i n d e r .

T Y P E  " F R - 3 "

D i s a s s e m b l y

P u l l  b o o t s  o f f  e n d s  o f  c y l i n d e r s  a n d  r e m o v e  

p u s h  r o d s  f r o m  b o o t s .  P u s h  p i s t o n s ,  c u p s ,  a n d  

s p r i n g  o u t  o f  c y l i n d e r .  R e m o v e  b l e e d e r  v a l v e  f r o m  

u p p e r  c y l i n d e r .

I n s p e c t i o n  a n d  R e p a i r

1 .  R e p a i r  k i t s  a r e  a v a i l a b l e  w h i c h  c o n t a i n  t h e  

p a r t s  t o  b e  r e p l a c e d  w h e n  o v e r h a u l i n g  w h e e l  c y l 

i n d e r s .

I M P O R T A N T :  O n l y  g e n u i n e  C h e v r o l e t  p a r t s  

s h o u l d  b e  u s e d .  N o n - g e n u i n e  p a r t s  m a y  d e t e r i o 

r a t e  a n d  s w e l l  i n  a  s h o r t  t i m e ,  r e s u l t i n g  i n  f a u l t y  

b r a k e  o p e r a t i o n .

2 .  I n s p e c t  c y l i n d e r  b o r e  f o r  s c o r e s ,  s c r a t c h e s ,  

o r  c o r r o s i o n .  L i g h t  s c r a t c h e s  o r  s l i g h t l y  c o r r o d e d  

s p o t s  m a y  b e  p o l i s h e d  o u t  w i t h  c r o c u s  c l o t h .  N e v e r  

u s e  e m e r y  c l o t h  o r  s a n d p a p e r .  I f  s c r a t c h e s  o r  

c o r r o s i o n  a r e  t o o  d e e p  t o  b e  p o l i s h e d  o u t ,  r e p l a c e  

c y l i n d e r .

3 .  C h e c k  f i t  o f  n e w  p i s t o n s  i n  c y l i n d e r  b o r e ,  

u s i n g  a  f e e l e r  g a u g e  a s  s h o w n  i n  f i g u r e  1 1 .  C l e a r 

a n c e  s h o u l d  b e  w i t h i n  0 . 0 0 1 "  t o  0 . 0 0 5 "  o n  " F R - 3 "  

t y p e .  R e p l a c e  c y l i n d e r  i f  c l e a r a n c e  e x c e e d s  t h e  

m a x i m u m .

A s s e m b l y

B e f o r e  a s s e m b l i n g  w h e e l  c y l i n d e r ,  b e  s u r e  

e a c h  p a r t  h a s  b e e n  c l e a n e d  i n  d e n a t u r e d  a l c o h o l .
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BRAKES 5-13

CAUTION: DO NOT use kerosene or 
gasoline for cleaning wheel cylinder parts. 
Dip each internal part in hydraulic brake 
fluid before assembling.________________

1 .  I n s t a l l  p i s t o n s ,  p i s t o n  c u p s ,  a n d  s p r i n g ,  

w i t h  c u p  l i p s  t o w a r d  i n s i d e  o f  c y l i n d e r .

2 .  A s s e m b l e  p u s h  r o d s  a n d  b o o t s ,  t h e n  i n s t a l l  

o n  c y l i n d e r .  S e a t  b o o t s  e v e n l y  i n  c y l i n d e r  g r o o v e s .  

A l i g n  p u s h  r o d  s l o t s  a s  s h o w n  i n  f i g u r e  1 0 .

3 .  I n s t a l l  b l e e d e r  v a l v e  i n  u p p e r  c y l i n d e r .

HYDRAULIC BRAKE LINES

H y d r a u l i c  b r a k e  s y s t e m  u n i t s  a r e  i n t e r c o n 

n e c t e d  b y  f l e x i b l e  h o s e  a n d  s p e c i a l  m e t a l  t u b i n g .  

F l e x i b l e  h o s e  i s  u s e d  b e t w e e n  m a s t e r  c y l i n d e r  ( o n  

c a b )  a n d  f r a m e  c o n n e c t i o n ,  b e t w e e n  f r a m e  a n d  

f r o n t  w h e e l  c y l i n d e r s ,  a n d  b e t w e e n  f r a m e  a n d  r e a r  

a x l e  b r a k e  l i n e .  W h e n e v e r  h y d r a u l i c  l i n e s  h a v e  

b e e n  d i s c o n n e c t e d  f o r  a n y  r e a s o n ,  b r a k e  s y s t e m  

m u s t  b e  b l e d ,  a f t e r  c o n n e c t i n g  l i n e s ,  a s  d i r e c t e d  

u n d e r  " B l e e d i n g  B r a k e s . ”

F L E X I B L E  H O S E

A t  f r o n t  w h e e l s ,  h o s e  f i t t i n g  i s  t h r e a d e d  i n t o  

w h e e l  c y l i n d e r  c o n n e c t o r ,  w i t h  a  c o p p e r  g a s k e t  

u s e d  b e t w e e n  s h o u l d e r  o n  h o s e  f i t t i n g  a n d  c o n n e c t o r .  

F i t t i n g  a t  o t h e r  e n d  o f  h o s e  i s  i n s e r t e d  t h r o u g h  

h o l e  i n  f r a m e  a n d  s e c u r e d  b y  a  t o o t h e d  l o c k  w a s h e r  

a n d  n u t  o r  t o y  a  s p r i n g  l o c k .  B r a k e  t u b e  c o n n e c t o r  

o r  t e e  f i t t i n g  t h r e a d s  i n t o  e n d  o f  h o s e  f i t t i n g .

A t  r e a r  a x l e ,  f i t t i n g  a t  o n e  e n d  o f  h o s e  i s  

t h r e a d e d  i n t o  a x l e  t e e ,  w i t h  a  c o p p e r  g a s k e t  u s e d  

t o  s e a l  t h e  c o n n e c t i o n .  O t h e r  e n d  o f  h o s e  i s  i n s e r t 

e d  t h r o u g h  f r a m e  b r a c k e t  a n d  s e c u r e d  b y  a  t o o t h e d  

l o c k  w a s h e r  a n d  n u t  o r  b y  a  s p r i n g  l o c k .  B r a k e  

t u b e  c o n n e c t o r  o r  t e e  f i t t i n g  t h r e a d s  i n t o  e n d  o f  

h o s e  f i t t i n g .

T o  r e m o v e  h o s e ,  d i s c o n n e c t  e n d  a t  f r a m e  o r  

f r a m e  b r a c k e t ,  t h e n  u n s c r e w  h o s e  f i t t i n g  f r o m  

w h e e l  c y l i n d e r  o r  r e a r  a x l e  t e e .  W h e n  i n s t a l l i n g  

h o s e ,  a l w a y s  u s e  a  n e w  c o p p e r  g a s k e t  a t  w h e e l  

c y l i n d e r  a n d  r e a r  a x l e  t e e .  W h e n  f r a m e  e n d  o f  h o s e  

i s  s e c u r e d  b y  a  n u t ,  a l w a y s  h o l d  h o s e  f i t t i n g  w i t h  

a  w r e n c h  w h i l e  t i g h t e n i n g  n u t  t o  p r e v e n t  t w i s t i n g  

h o s e .

M E T A L  T U B I N G

W h e n  n e c e s s a r y  t o  r e p l a c e  m e t a l  b r a k e  t u b i n g ,  

a l w a y s  u s e  s p e c i a l  m e t a l  t u b i n g  w h i c h  i s  d e s i g n e d  

t o  w i t h s t a n d  h i g h  p r e s s u r e  a n d  t o  r e s i s t  c o r r o s i o n .  

O r d i n a r y  c o p p e r  t u b i n g  i s  n o t  s a t i s f a c t o r y  f o r  u s e  

a s  h y d r a u l i c  b r a k e  l i n e s .  W h e n  r e p l a c i n g  t u b i n g ,  

a l w a y s  u s e  t h e  s a m e  s i z e  a s  t h a t  r e m o v e d .

T U B E  F L A R I N G

I n  o r d e r  t o  i n s u r e  a  p r o p e r  f l a r e ,  a  s p e c i a l  

f l a r i n g  t o o l  m u s t  b e  u s e d .  W h e n  u s i n g  t o o l ,  i n 

s t r u c t i o n s  f u r n i s h e d  b y  t h e  t o o l  m a n u f a c t u r e r  

s h o u l d  b e  f o l l o w e d .  A l w a y s  i n s p e c t  n e w l y  f o r m e d  

f l a r e s  f o r  c r a c k s  o r  m a l f o r m a t i o n s  w h i c h  m i g h t  

c a u s e  l e a k s .

VACUUM POWER CYLINDERS

V A C U U M  

STEP S U P P O R T  " C O N N E C T I N G  
BR A C K E T  TUBE

Figure 12—Power Cylinder Installed (Conv. Cab Models) Figure 13—Power Cylinder Installed (Tilt Cab Models)
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BRAKES 5-14

A l l  m o d e l s  c o v e r e d  b y  t h i s  m a n u a l  w h i c h  h a v e  

h y d r a u l i c  b r a k e s  h a v e  t a n d e m  d i a p h r a g m  v a c u u m  

p o w e r  c y l i n d e r s  a s  s t a n d a r d  e q u i p m e n t .

T h e  p o w e r  c y l i n d e r  i s  a  c o m b i n e d  v a c u u m  -  

h y d r a u l i c  p o w e r  u n i t ,  u t i l i z i n g  v a c u u m  a n d  a t m o s 

p h e r i c  p r e s s u r e  f o r  i t s  o p e r a t i o n .

T h e  v a c u u m  s o u r c e  o n  t h e s e  m o d e l s  i s  t h e  

e n g i n e  i n t a k e  m a n i f o l d .

T h e  c o m b i n a t i o n  o f  v a c u u m  i n  f r o n t  o f  t h e  

d i a p h r a g m  a n d  a t m o s p h e r i c  p r e s s u r e  b e h i n d  t h e  

d i a p h r a g m  r e s u l t s  i n  t h e  p o w e r  a p p l i c a t i o n  o f  t h e  

b r a k e s .

VACUUM POWER BRAKE 
SYSTEM TESTS

V A C U U M  T E S T

W i t h  e n g i n e  s t o p p e d ,  h a n d  b r a k e  a p p l i e d  a n d  

t r a n s m i s s i o n  i n  n e u t r a l ,  a p p l y  b r a k e s  s e v e r a l  

t i m e s  t o  d e s t r o y  a l l  v a c u u m  i n  s y s t e m .

D e p r e s s  b r a k e  p e d a l ,  a n d  w h i l e  h o l d i n g  f o o t  

p r e s s u r e  o n  p e d a l ,  s t a r t  e n g i n e .  ( I t  m a y  b e  n e c e s 

s a r y  t o  p u m p  p e d a l  t w o  o r  t h r e e  t i m e s  t o  b u i l d  u p  

p e d a l  r e s e r v e . )  I f  v a c u u m  s y s t e m  i s  o p e r a t i n g ,  

p e d a l  w i l l  t e n d  t o  f a l l  a w a y  u n d e r  f o o t  p r e s s u r e  

w h e n  e n g i n e  s t a r t s ,  a n d  l e s s  p r e s s u r e  w i l l  b e  r e 

q u i r e d  t o  h o l d  p e d a l  i n  a p p l i e d  p o s i t i o n .  I f  n o  a c t i o n  

i s  f e l t ,  v a c u u m  s y s t e m  i s  n o t  f u n c t i o n i n g .

I n s p e c t  v a c u u m  l i n e s  f o r  l e a k a g e ,  a n d  f o r  r e 

s t r i c t i o n  c a u s e d  b y  b e n t  o r  k i n k e d  t u b e  o r  h o s e .  

I f  n o  f a u l t  i s  f o u n d  i n  l i n e s ,  t r o u b l e  i s  i n  p o w e r  

c y l i n d e r  c o n t r o l  v a l v e ,  n e c e s s i t a t i n g  o v e r h a u l  o f  

p o w e r  c y l i n d e r .

H Y D R A U L I C  T E S T

S t o p  e n g i n e  a n d  a g a i n  d e s t r o y  a l l  v a c u u m  i n  

s y s t e m .  D e p r e s s  b r a k e  p e d a l  a n d  h o l d  f o o t  p r e s -

Figure 14—Power Cylinder Air Cleaner Installed (Tilt Cab)

s u r e  o n  p e d a l .  ( I t  m a y  b e  n e c e s s a r y  t o  p u m p  p e d a l  

t w o  o r  t h r e e  t i m e s  t o  b u i l d  u p  p e d a l  r e s e r v e . )  I f  

b r a k e  p e d a l  g r a d u a l l y  f a l l s  a w a y  u n d e r  f o o t  p r e s 

s u r e  h y d r a u l i c  s y s t e m  i s  l e a k i n g ,  e i t h e r  i n t e r n 

a l l y  o r  e x t e r n a l l y .

I n s p e c t  a l l  h y d r a u l i c  l i n e  c o n n e c t i o n s  f o r  l e a k 

a g e  a n d  m a k e  t h e  n e c e s s a r y  r e p a i r s .  I f  n o  e x t e r n a l  

l e a k s  a r e  e v i d e n t ,  i n s p e c t  m a s t e r  c y l i n d e r  a n d  

w h e e l  c y l i n d e r s  a n d  r e p l a c e  p a r t s  a s  n e c e s s a r y .  

I f  t h e  c o n d i t i o n  s t i l l  e x i s t s ,  a n  i n t e r n a l  l e a k  i n  

p o w e r  c y l i n d e r  i s  i n d i c a t e d ,  n e c e s s i t a t i n g  o v e r 

h a u l  o f  p o w e r  c y l i n d e r .

POWER CYLINDER REPLACEMENT

T h e  i n s t a l l e d  l o c a t i o n  o f  v a c u u m  p o w e r  c y l 

i n d e r s  v a r i e s  b y  m o d e l  ( s e e  f i g s .  1 2  a n d  1 3 ) .

C o n v e n t i o n a l  -  B e h i n d  c a b  s t e p ,  i m m e d i a t e l y  

b e l o w  l e f t - h a n d  d o o r .  V a c u u m  r e s e r v e  t a n k  i s  l o 

c a t e d  i n  t h i s  s a m e  a r e a ,  w h e n  u s e d .

Figure 15—Power Cylinder A ir Cleaner Installed (Conv. Cab)
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BRAKES 5-15

T i l t  C a b  -  B e t w e e n  f r a m e  s i d e  r a i l s  i n  f r o n t  

o f  t h e  r a d i a t o r  a n d  b e h i n d  t h e  f r o n t  b u m p e r .

R E M O V A L

1 .  F o r  e a s i e r  a c c e s s i b i l i t y ,  i t  i s  r e c o m m e n d 

e d  t h a t  c a b  s t e p  b e  r e m o v e d  o n  c o n v e n t i o n a l  m o d e l s  

a n d  t h a t  c a b  b e  t i l t e d  f o r w a r d  o n  t i l t  c a b  m o d e l s .

2 .  C l e a n  a w a y  a s  m u c h  r o a d  d i r t  g r e a s e  a s  

p o s s i b l e  t o  p r e v e n t  c o n t a m i n a t i o n  o f  v a c u u m  o r  

h y d r a u l i c  s y s t e m s .

3 .  H a v e  s u i t a b l e  c o n t a i n e r  a v a i l a b l e  t o  c a t c h  

h y d r a u l i c  b r a k e  f l u i d  w h i c h  w i l l  f l o w  f r o m  s y s t e m .  

D O  N O T  R E - U S E  T H I S  F L U I D .

4 .  D i s c o n n e c t  a l l  h y d r a u l i c ,  v a c u u m  a n d  a t 

m o s p h e r i c  l i n e s  a n d  h o s e s  f r o m  p o w e r  c y l i n d e r .

5 .  R e m o v e  b o l t s  a n d  n u t s  w h i c h  f a s t e n  c y l i n 

d e r  t o  v e h i c l e  f r a m e  a n d  s u p p o r t  b r a c k e t s .  R e 

m o v e  p o w e r  c y l i n d e r .

I N S T A L L A T I O N

1 .  P l a c e  p o w e r  c y l i n d e r  i n  p o s i t i o n  a n d  f a s t e n  

w i t h  n u t s  a n d  b o l t s  t o  v e h i c l e  f r a m e  a n d  s u p p o r t  

b r a c k e t s .

2 .  C o n n e c t  a l l  h y d r a u l i c ,  v a c u u m ,  a n d  a t m o s 

p h e r i c  l i n e s  a n d  h o s e s  t o  p o w e r  c y l i n d e r .

3 .  B l e e d  m a s t e r  c y l i n d e r  a n d  v a c u u m  p o w e r  

c y l i n d e r  a s  d i r e c t e d  u n d e r  " B l e e d i n g  B r a k e s ”  i n  

t h i s  m a n u a l .  I f  O N L Y  t h e  p o w e r  c y l i n d e r  h a s  b e e n

r e m o v e d ,  i t  s h o u l d  n o t  b e  n e c e s s a r y  t o  b l e e d  t h e  

w h e e l  c y l i n d e r s  I F  t h e  m a s t e r  c y l i n d e r  a n d  p o w e r  

c y l i n d e r s  a r e  b l e d  f i r s t  A N D  l i n e s  t o  w h e e l  c y l i n 

d e r  h a v e  n o t  b e e n  d i s t u r b e d .

4 .  S t a r t  e n g i n e  a n d  t e s t  o p e r a t i o n  o f  b r a k e  s y s 

t e m  a s  d i r e c t e d .  R e f e r  t o  " T r o u b l e s h o o t i n g  C h a r t ”  

i n  t h i s  s e c t i o n  i f  o p e r a t i o n  i s  n o t  s a t i s f a c t o r y .

VACUUM  POWER CYLINDER 
AIR CLEANER

T h e  a i r  c l e a n e r  u s e d  o n  a l l  m o d e l s  c o v e r e d  b y  

t h i s  m a n u a l  i s  a  p l a s t i c  e n c a s e d ,  s y n t h e t i c  e l e 

m e n t  t y p e  f i l t e r  a n d  c l e a n i n g  i s  N O T  r e c o m m e n d e d .  

W h e n  c l e a n e r  b e c o m e s  s o  l a d e n  w i t h  d i r t ,  t h a t  

t a p p i n g  i t  a g a i n s t  s o m e  s o l i d  s u r f a c e  ( s u c h  a s  a  

w o r k - b e n c h )  w i l l  n o t  r e m o v e  f o r e i g n  m a t t e r ,  t h e n  

a  n e w  c l e a n e r  s h o u l d  b e  i n s t a l l e d .

T h e  a i r  c l e a n e r  o n  t h e  t i l t  c a b  m o d e l s  i s  l o 

c a t e d  o n  t h e  b a c k s i d e  o f  t h e  f r o n t  b u m p e r  n e a r  t h e  

v a c u u m  p o w e r  c y l i n d e r  a n d  i s  a c c e s s i b l e  b y  t i l t i n g  

c a b  f o r w a r d  ( s e e  f i g .  1 4 ) .

T h e  a i r  c l e a n e r  o n  t h e  c o n v e n t i o n a l  m o d e l s  i s  

l o c a t e d  i n  t h e  l e f t  r e a r  c o r n e r  o f  t h e  c a b ,  d i r e c t l y  

b e h i n d  t h e  d r i v e r ' s  s e a t .  T o  r e m o v e ,  u n f a s t e n  n u t  

a n d  b o l t  h o l d i n g  c l e a n e r  t o  b r a c k e t  a n d p u l l  c l e a n e r  

o f f  a i r  h o s e  ( s e e  f i g .  1 5 ) .

VACUUM  CHECK VALVE

O n  a l l  v e h i c l e s  w i t h  v a c u u m  p o w e r  a s s i s t e d  

h y d r a u l i c  b r a k e s  a  c h e c k  v a l v e  i s  u s e d  s o m e w h e r e  

i n  t h e  v a c u u m  l i n e  b e t w e e n  t h e  e n g i n e  i n t a k e  m a n i 

f o l d  a n d  t h e  v a c u u m  p o w e r  c y l i n d e r  ( s e e  f i g .  1 6 ) .

P u r p o s e  o f  c h e c k  v a l v e  i s  t o  s e a l  v a c u u m  i n  

p o w e r  c y l i n d e r  ( a n d  i n  v a c u u m  r e s e r v e  t a n k ,  w h e n  

u s e d ) ,  a s s u r i n g  s u f f i c i e n t  v a c u u m  f o r  a t  l e a s t  o n e  

p o w e r  b r a k e  a p p l i c a t i o n  i n  c a s e  t h e  e n g i n e  s t a l l s .

Figure 16—Vacuum Check Valves Installed
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BRAKES 5-16

C h e c k  v a l v e  c a n  b e  t e s t e d  f o r  l e a k a g e  b y  d i s 

c o n n e c t i n g  p o w e r  c y l i n d e r  v a c u u m  l i n e  f r o m  v a l v e  

f i t t i n g  a n d  c o n n e c t i n g  a  v a c u u m  g a u g e ,  u s i n g  a  

l e n g t h  o f  h o s e  b e t w e e n  g a u g e  a n d  c h e c k  v a l v e .  

S t a r t  e n g i n e ,  r u n  a t  i d l e  f o r  a  f e w  s e c o n d s ,  a n d  

n o t e  r e a d i n g  o n  g a u g e .  S t o p  e n g i n e  a n d  o b s e r v e  

r a t e  o f  v a c u u m  d r o p .  I f  d r o p  e x c e e d s  1  i n c h  i n  1 5  

s e c o n d s ,  l e a k a g e  m u s t  b e  c o n s i d e r e d  e x c e s s i v e ,  

a n d  c h e c k  v a l v e  m u s t  b e  r e p a i r e d  o r  r e p l a c e d .

T h e r e  a r e  t w o  b a s i c a l l y  d i f f e r e n t  t y p e  v a c u u m  

c h e c k  v a l v e s  u s e d .  O n e  i s  r e p a i r a b l e  a n d  o n e  i s  

n o t .  T h e  r e p a i r a b l e  t y p e  h a s  a  c a s t  m e t a l  b o d y  a n d  

i s  u s e d  o n  a l l  t i l t  c a b  m o d e l  t r u c k s .  T h e  n o n - r e -  

p a i r a b l e  t y p e  h a s  a  s e a l e d  p l a s t i c  b o d y  a n d  i s  u s e d  

o n  a l l  c o n v e n t i o n a l  c a b  m o d e l s .

R e m o v a l  a n d  i n s t a l l a t i o n  o f  a l l  v a l v e s  i s  t h e  

s a m e .  D i s c o n n e c t  a l l  l i n e s  a n d  h o s e s  a n d  r e m o v e  

b o l t s  o r  s c r e w s  w h i c h  f a s t e n  v a l v e  t o  v e h i c l e .  D i s 

c a r d  m a l f u n c t i o n i n g  v a l v e s  r e m o v e d  f r o m  c o n v e n 

t i o n a l  c a b  m o d e l s  a n d  r e p l a c e  w i t h  n e w  v a l v e .  

V a l v e s  r e m o v e d  f r o m  t i l t  c a b  m o d e l s  c a n  b e  r e 

p a i r e d .

V a l v e  o n  c o n v e n t i o n a l  m o d e l s  i s  l o c a t e d  i n  t h e  

e n g i n e  c o m p a r t m e n t  a n d  i s  f a s t e n e d  t o  a  b r a c k e t  

a t t a c h e d  t o  t h e  f i r e  w a l l  ( s e e  f i g .  1 6 ) .

V a l v e  o n  t h e  t i l t  c a b  m o d e l  i s  f a s t e n e d  t o  a  

b r a c k e t  w h i c h  i s  b o l t e d  o n  c a b  r e a r  s u p p o r t ,  i n s i d e  

t h e  c h a n n e l  o n  l e f t - h a n d  s i d e  ( s e e  f i g .  1 6 ) .

VACUUM  RESERVE TANK

A  v a c u u m  r e s e r v e  t a n k  i s  o p t i o n a l  e q u i p m e n t  

o n  a l l  m o d e l s  u s i n g  v a c u u m  a s s i s t e d  h y d r a u l i c  

b r a k e s  i n  s e r i e s  7 0 .  E a c h  t a n k  h a s  a  m i n i m u m  

c a p a c i t y  o f  1 0 0 0  c u b i c  i n c h e s  a n d  i s  i n s t a l l e d  i n  

t h e  v a c u u m  l i n e  b e t w e e n  t h e  v a c u u m  c h e c k  v a l v e  

a n d  t h e  p o w e r  c y l i n d e r .

O n  c o n v e n t i o n a l  c a b  m o d e l s ,  t h e  t a n k  i s  i n 

s t a l l e d  i m m e d i a t e l y  b e l o w  t h e  l e f t - h a n d  d o o r ,  b e 

h i n d  t h e  c a b  s t e p  a l o n g  w i t h  t h e  v a c u u m  b o o s t e r .

O n  t i l t  c a b  m o d e l s ,  t h e  t a n k  i s  i n s t a l l e d  b e h i n d  

t h e  e n g i n e ,  i n  f r o n t  o f  t h e  r e a r  a x l e ,  a n d  b e t w e e n  

f r a m e  s i d e  r a i l s .

T o  r e p l a c e  t a n k ,  d i s c o n n e c t  l i n e s  a n d  b r a c k e t s  

c o n n e c t i n g  t a n k  t o  v e h i c l e .

VACUUM  G AUG E

T h e r e  a r e  s e v e r a l  v a c u u m  g a u g e s  u s e d  o n  

v e h i c l e s  c o v e r e d  b y  t h i s  m a n u a l .  A l l  o p e r a t e  o n  

t h e  s a m e  p r i n c i p l e  a n d  a l l  a r e  f a c t o r y  s e t  a n d  

s e a l e d  u n i t s  w h i c h  a r e  n o t  a d j u s t a b l e  o r  r e p a i r 

a b l e .  I f  a  g a u g e  f a i l s  t o  o p e r a t e  o r  o p e r a t e s  i m 

p r o p e r l y ,  i t  m u s t  b e  r e p l a c e d .  G a u g e s  d i f f e r  i n  

s i z e ,  a p p e a r a n c e  a n d  c o l o r  d e p e n d e n t  u p o n  t r u c k  

m o d e l .  A l l  a r e  l o c a t e d  i n  t h e  i n s t r u m e n t  p a n e l ,  

s o m e  a s  u n i t s  i n  a  c l u s t e r  a n d  s o m e  a s  s e p a r a t e  

i n s t a l l a t i o n s .

A  v a c u u m  g a u g e  i s  o p t i o n a l  e q u i p m e n t  o n  a l l  

v e h i c l e s  i n  s e r i e s  7 0  w i t h  g a s o l i n e  e n g i n e s  a n d  

v a c u u m  p o w e r  h y d r a u l i c  b r a k e s .

I f  a  v a c u u m  g a u g e  i s  s u s p e c t e d  o f  o p e r a t i n g  

i m p r o p e r l y  i t  m a y  b e  c h e c k e d  b y  c o m p a r i n g  r e a d 

i n g s  w i t h  a  t e s t  g a u g e  w h i c h  i s  k n o w n  t o  b e  a c c u r 

a t e .  O b s e r v e  r e a d i n g s  o n  v e h i c l e  g a u g e  a t  e n g i n e  

i d l e  s p e e d  a n d  a t  v a r i o u s ,  s p e c i f i c  e n g i n e  r p m  u p  

t o  m a x i m u m .  I n s t a l l  t e s t  g a u g e  i n  c o n v e n i e n t  l o c a 

t i o n  i n  v a c u u m  l i n e  a n d  o b s e r v e  r e a d i n g s  o n  t e s t  

g a u g e  a t  s a m e  s p e c i f i c  e n g i n e  r p m .  M a n u f a c t u r e r  

s p e c i f i c a t i o n s  p e r m i t  a  v a r i a t i o n  o f  -  1  i n c h  o f  

m e r c u r y  a t  5  i n c h e s  a n d  - 2  i n c h e s  o f  m e r c u r y  a t  

2 0  i n c h e s .  A n y  v a r i a t i o n  b e y o n d  t h e s e  l i m i t s  i s  a n  

i n d i c a t i o n  t h a t  t h e  v e h i c l e  v a c u u m  g a u g e  s h o u l d  b e  

r e p l a c e d .  B e f o r e  c o n d e m n i n g  a  g a u g e  w h i c h  d o e s  

n o t  r e g i s t e r ,  o r  r e g i s t e r s  i m p r o p e r l y ,  m a k e  c e r 

t a i n  t h a t  a l l  v a c u u m  l i n e s  i n  t h e  s y s t e m  a r e  f r e e  

o f  d i r t  a n d / o r  k i n k s  a n d  t h a t  a l l  c o n n e c t i o n s  a r e  

t i g h t .  S y s t e m  l e a k a g e  c a n  r e s u l t  i n  r e g i s t r a t i o n  o n  

g a u g e  w h i c h  i s  n o t  n o r m a l .

TYPE "F” FRONT BRAKES
( R e f e r  t o  F i g u r e  1 7 )

T w o  i d e n t i c a l  b r a k e  s h o e s  a r e  a r r a n g e d  o n  

b a c k i n g  p l a t e  s o  t h a t  t h e i r  t o e s  a r e  d i a g o n a l l y  o p 

p o s i t e .  T w o  s i n g l e - e n d  w h e e l  c y l i n d e r s  a r e  a r r a n g 

e d  s o  t h a t  e a c h  c y l i n d e r  i s  m o u n t e d  b e t w e e n  t h e  

t o e  o f  o n e  s h o e  a n d  t h e  h e e l  o f  t h e  o t h e r .  T h e  t w o  

w h e e l  c y l i n d e r  p i s t o n s  a p p l y  a n  e q u a l  a m o u n t  o f  

f o r c e  t o  t h e  t o e  o f  e a c h  s h o e .  E a c h  c y l i n d e r  c a s t i n g  

i s  s h a p e d  t o  p r o v i d e  a n  a n c h o r  b l o c k  f o r  t h e  b r a k e  

s h o e  h e e l .

E a c h  s h o e  i s  a d j u s t e d  b y  m e a n s  o f  a n  e c c e n 

t r i c  c a m  w h i c h  c o n t a c t s  a  p i n  p r e s s e d  i n t o  b r a k e

s h o e  w e b .  E a c h  c a m  i s  a t t a c h e d  t o  t h e  b a c k i n g  

p l a t e  b y  a  c a m  a n d  s h o e  g u i d e  s t u d w h i c h  p r o t r u d e s  

t h r o u g h  a  s l o t  i n  t h e  s h o e  w e b  a n d  i n  c o n j u n c t i o n  

w i t h  f l a t  w a s h e r s  a n d  C - w a s h e r s ,  a l s o  s e r v e s  a s  

a  s h o e  h o l d - d o w n .  T w o  r e t u r n  s p r i n g s  a r e  c o n n e c 

t e d  b e t w e e n  t h e  s h o e s ,  o n e  a t  e a c h  t o e  a n d  h e e l .

W i t h  v e h i c l e  m o v i n g  f o r w a r d ,  b o t h  s h o e s  a r e  

f o r w a r d  a c t i n g  ( p r i m a r y  s h o e s ) ,  s e l f - d n e r g i z i n g  i n  

f o r w a r d  d i r e c t i o n  o f  d r u m  r o t a t i o n .  W i t h  v e h i c l e  

i n  r e v e r s e ,  b o t h  s h o e s  a r e  r e v e r s e  a c t i n g  s i n c e
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BRAKES 5-17

n e i t h e r  i s  s e l f - e n e r g i z e d  i n  t h e  r e v e r s e  d i r e c t i o n  

o f  d r u m  r o t a t i o n .

B R A K E  S H O E  R E M O V A L  ( F i g .  1 7 )

1 .  B l o c k  w h e e l s ,  j a c k  u p  a x l e  a n d  r e m o v e  h u b  

a n d  b r a k e  d r u m  a s s e m b l y  a s  d i r e c t e d  i n  " F R O N T  

H U B S  A N D  B E A R I N G S "  ( S E C .  3 D ) .

2 .  R e m o v e  b o t h  b r a k e  s h o e  r e t u r n  s p r i n g s ,  

u s i n g  b r a k e  s p r i n g  p l i e r s .

3 .  R e m o v e  C - w a s h e r  a n d  f l a t  w a s h e r  f r o m  

e a c h  a d j u s t i n g  c a m  a n d  h o l d - d o w n  s t u d .  L i f t  s h o e s  

o f f  b a c k i n g  p l a t e .

C L E A N I N G  A N D  I N S P E C T I O N

1 .  C l e a n  a l l  d i r t  o u t  o f  b r a k e  d r u m .  I n s p e c t  

d r u m  f o r  r o u g h n e s s ,  s c o r i n g ,  o r  o u t - o f - r o u n d .  

R e p l a c e  o r  r e c o n d i t i o n  b r a k e  d r u m  a s  n e c e s s a r y .  

R e f e r  t o  " B r a k e  D r u m s "  l a t e r  i n  t h i s  s e c t i o n .

2 .  I n s p e c t  w h e e l  b e a r i n g s  a n d  o i l  s e a l s  a s  d i 

r e c t e d  i n " F R O N T  H U B S  A N D  B E A R I N G S "  ( S E C .  3 D ) .

3 .  C h e c k  b a c k i n g  p l a t e  a t t a c h i n g  b o l t s  t o  m a k e  

s u r e  t h e y  a r e  t i g h t .  C l e a n  a l l  d i r t  o f f  b a c k i n g  p l a t e .

4 .  I n s p e c t  b r a k e  s h o e  r e t u r n  s p r i n g s .  I f  b r o k e n ,  

c r a c k e d ,  o r  w e a k e n e d ,  r e p l a c e  w i t h  n e w  s p r i n g s .

5 .  C h e c k  c a m  a n d  s h o e  g u i d e  s t u d  a n d  f r i c 

t i o n  s p r i n g  o n  b a c k i n g  p l a t e  f o r  c o r r o s i o n  o r  b i n d 

i n g .  C a m  s t u d  s h o u l d  t u r n  e a s i l y  w i t h  a n  8 - i n c h  

w r e n c h ,  b u t  s h o u l d  n o t  b e  l o o s e . I f  f r o z e n ,  l u b r i c a t e  

w i t h  k e r o s e n e  o r  p e n e t r a t i n g  o i l  a n d  w o r k  f r e e .

6 .  E x a m i n e  b r a k e  s h o e  l i n i n g s  f o r  w e a r .  L i n 

i n g s  s h o u l d  b e  r e p l a c e d  i f  w o r n  d o w n  c l o s e  t o  r i v e t  

h e a d s .  R e f e r  t o  " B r a k e  S h o e  R e l i n i n g "  i n  t h i s  

s e c t i o n .

B R A K E  S H O E  I N S T A L L A T I O N

1 .  I n s t a l l  a n t i - r a t t l e  s p r i n g  w a s h e r  o n  e a c h  

c a m  a n d  s h o e  g u i d e  s t u d ,  p r o n g e d  s i d e  f a c i n g  a d 

j u s t i n g  c a m .

2 .  P l a c e  s h o e  a s s e m b l y  o n  b a c k i n g  p l a t e  w i t h  

c a m  a n d  s h o e  g u i d e  s t u d  i n s e r t e d  t h r o u g h  h o l e  i n  

s h o e  w e b ;  l o c a t e  t o e  i n  w h e e l  c y l i n d e r  p i s t o n  s h o e  

g u i d e  a n d  p o s i t i o n  h e e l  i n  s l o t  i n  a n c h o r  b l o c k .

3 .  I n s t a l l  f l a t  w a s h e r  a n d  C - w a s h e r  o n  c a m  

a n d  s h o e  g u i d e  s t u d .  C r i m p  e n d s  o f  C - w a s h e r .

4 .  A f t e r  i n s t a l l i n g  b o t h  s h o e s ,  i n s t a l l  b r a k e  

s h o e  r e t u r n  s p r i n g .  T o  i n s t a l l  e a c h  s p r i n g ,  p l a c e  

s p r i n g  e n d  w i t h  s h o r t  h o o k  i n  t o e  o f  s h o e ,  t h e n

1 W h e e l  C y l i n d e r

2  B r a k e  S h o e  R e t u r n

S p r i n g

3  B a c k i n g  P l a t e

4  B r a k e  S h o e

5  B r a k e  L i n i n g

B r a k e  S h o e  A d j u s t i n g  

C a m  

B r a k e  S h o e  G u i d e  

W a s h e r

B r a k e  S h o e  G u i d e  

C - W a s h e r  

A d j u s t i n g  C a m  a n d  

S h o e  G u i d e  S t u d

1 0  S h o e  G u i d e  A n t i -

R a t t l e  W a s h e r

1 1  A d j u s t i n g  C a m  S p r i n g

Figure 17—Type “ F" Front Brake Assembly

u s i n g  b r a k e  s p r i n g  p l i e r s ,  s t r e t c h  s p r i n g  a n d  s e 

c u r e  l o n g  h o o k  e n d  i n  h e e l  o f  o p p o s i t e  s h o e .

5 .  I n s t a l l  h u b  a n d  b r a k e  d r u m  a s  d i r e c t e d  i n  

" F R O N T  H U B S  A N D  B E A R I N G S "  ( S E C .  3 D )  o f  t h i s  

m a n u a l .

6 .  A d j u s t  b r a k e  a s  p r e v i o u s l y  d i r e c t e d  u n d e r  

" B r a k e  A d j u s t m e n t . "

TYPE "FR-3” REAR BRAKES

E a c h  b r a k e  i s  e q u i p p e d  w i t h  t w o  d o u b l e - e n d  

w h e e l  c y l i n d e r s  w h i c h  a p p l y  h y d r a u l i c  p r e s s u r e  

t o  b o t h  t h e  t o e  a n d  t h e  h e e l  o f  t w o  i d e n t i c a l ,  s e l f -  

c e n t e r i n g  s h o e s .  T h e  s h o e s  a n c h o r  a t  e i t h e r  t o e  

o r  h e e l ,  d e p e n d i n g  u p o n  t h e  d i r e c t i o n  o f  d r u m  r o 

t a t i o n .  B r a k e  a n c h o r  s u p p o r t s  a n d  b a c k i n g  p l a t e  

a r e  b o l t e d  t o  t h e  a x l e  h o u s i n g  f l a n g e .  T h e  s u p p o r t s

h a v e  r e m o v a b l e  s l o t t e d  a n c h o r  p i n s  a t  t h e  s h o e  

h e e l s ,  a n d  a d j u s t i n g  s c r e w s  a t  t h e  s h o e  t o e s .  A d 

j u s t i n g  s c r e w s  a c t  a s  a n c h o r s  i n  t h e  r e v e r s e  d i 

r e c t i o n  o f  r o t a t i o n .  E a c h  a d j u s t i n g  s c r e w  i s  t h r e a d 

e d  i n t o  o r  o u t  o f  i t s  s u p p o r t  b y  m e a n s  o f  a n  a d j u s t 

i n g  w h e e l .  A d j u s t i n g  w h e e l s  a r e  a c c e s s i b l e  t h r o u g h  

a d j u s t i n g  s l o t s  i n  t h e  b a c k i n g  p l a t e .

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



BRAKES 5-18

W h e e l  C y l i n d e r  H e a t  

S h i e l d

2  U p p e r  W h e e l  C y l i n d e r

3  A n c h o r  P in

4  R e t u r n  S p r i n g  ( S h o r t )

5  G u i d e  W a s h e r

6 G u i d e  B o l t

7  G u i d e  B o l t  N u t  L o c k

W i r e

B r a k e  S h o e  a n d  

L i n i n g  A s s e m b l y  

9  R e t u r n  S p r i n g  ( L o n g )

1 0  A d j u s t i n g  W h e e l

L o c k  S p r i n g

1 1  A d j u s t i n g  W h e e l

1 2  L o w e r  W h e e l

C y l i n d e r

1 3  B a c k i n g  P l a t e  TPM-9116

Figure IS —Type “ FR-3”  Rear Brake Assembly

B R A K E  S H O E  R E M O V A L

1 .  B l o c k  w h e e l s ,  j a c k  u p  a x l e  a n d  r e m o v e  h u b  

a n d  b r a k e  d r u m  a s s e m b l y  a s  d i r e c t e d  i n  " R E A R  

H U B S  A N D  B E A R I N G S "  ( S E C .  4 C )  i n  t h i s  m a n u a l .

2 .  I n s t a l l  w h e e l  c y l i n d e r  c l a m p s  t o  h o l d p i s t o n s  

i n  c y l i n d e r s .

3 .  U s i n g  s p e c i a l  b r a k e  s p r i n g  t o o l  ( J - 2 2 3 4 8 ) ,  

r e m o v e  b r a k e  s h o e  r e t u r n  s p r i n g s .

4 .  R e m o v e  l o c k  w i r e s ,  n u t s ,  a n d  w a s h e r s  

f r o m  b r a k e  s h o e  g u i d e  b o l t s ,  t h e n  r e m o v e  b r a k e  

s h o e  a s s e m b l i e s .

5 .  R e m o v e  s c r e w s  a t t a c h i n g  a d j u s t i n g  w h e e l  

l o c k  s p r i n g s  t o  a n c h o r  s u p p o r t s .  T h r e a d  e a c h  a d 

j u s t i n g  s c r e w  f r o m  t h e  s h o e  s i d e  o f  i t s  a n c h o r  

s u p p o r t  b y  t u r n i n g  a d j u s t i n g  w h e e l s ,  t h e n  l i f t  a d 

j u s t i n g  w h e e l s  o u t  o f  s l o t s  i n  a n c h o r  s u p p o r t s .

C L E A N I N G  A N D  I N S P E C T I O N

1 .  C l e a n  a l l  d i r t  o u t  o f  b r a k e  d r u m .  I n s p e c t  

d r u m  f o r  r o u g h n e s s ,  s c o r i n g ,  o r  o u t - o f - r o u n d .  

R e c o n d i t i o n  o r  r e p l a c e  d r u m  a s  n e c e s s a r y .  R e f e r  

t o  " B r a k e  D r u m s "  i n  t h i s  s e c t i o n .

2 .  C l e a n  a l l  d i r t  o u t  o f  a n c h o r  p i n  h o l e s  a n d  

a d j u s t i n g  s c r e w  o p e n i n g s  i n  a n c h o r  s u p p o r t s .

3 .  I n s p e c t  w h e e l  b e a r i n g s  a n d  o i l  s e a l s  a s  

d i r e c t e d  i n  " R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  

4 C )  o f  t h i s  m a n u a l .

4 .  I n s p e c t  b r a k e  s h o e  r e t u r n  s p r i n g s .  I f  b r o k e n ,  

c r a c k e d ,  o r  w e a k e n e d ,  r e p l a c e  w i t h  n e w  s p r i n g s .

5 .  I n s p e c t  t h r e a d s  o n  a d j u s t i n g  s c r e w s  a n d  

i n  a d j u s t i n g  w h e e l s  f o r  w e a r  o r  d a m a g e .  R e p l a c e  

a s  n e c e s s a r y .

6 .  E x a m i n e  b r a k e  s h o e  l i n i n g s  f o r  w e a r .  L i n 

i n g s  s h o u l d  b e  r e p l a c e d  i f  w o r n  d o w n  c l o s e  t o  r i v e t  

h e a d s .  R e f e r  t o  " B r a k e  S h o e  R e l i n i n g "  i n  t h i s  s e c 

t i o n .

7 .  I n s p e c t  b a c k i n g  p l a t e  f o r  c r a c k s  o r  d i s t o r 

t i o n .  R e p l a c e  i f  d e f e c t i v e .

B R A K E  S H O E  I N S T A L L A T I O N

1 .  I n s t a l l  a d j u s t i n g  s c r e w s  a n d  w h e e l s  i n  

a n c h o r  s u p p o r t s  d r y ;  u s e  n o  l u b r i c a n t .  I n s e r t  e a c h  

a d j u s t i n g  w h e e l  i n  s l o t  i n  a n c h o r  s u p p o r t ,  i n s e r t  

t h r e a d e d  e n d  o f  a d j u s t i n g  s c r e w  i n  a n c h o r  s u p p o r t ,  

t h e n  t u r n  a d j u s t i n g  w h e e l  t o  t h r e a d  a d j u s t i n g  s c r e w  

i n t o  a n c h o r  s u p p o r t .  I n s e r t  a n c h o r  p i n s  i n t o  h o l e s  

i n  a n c h o r  s u p p o r t s ,  w i t h  s l o t s  i n  p i n s  f a c i n g  s l o t s  

i n  s u p p o r t s .

2 .  I n s t a l l  b r a k e  s h o e s  w i t h  c u t - a w a y  e n d  o f  

s h o e  w e b  n e x t  t o  a d j u s t i n g  s c r e w  a n d  w i t h  e n d s  o f  

s h o e s  e n g a g i n g  s l o t s  i n  w h e e l  c y l i n d e r  p u s h  r o d s  

a n d  a n c h o r  p i n s .  I n s t a l l  f l a t  w a s h e r  a n d  n u t  o n  

e a c h  b r a k e  s h o e  g u i d e  b o l t .  T i g h t e n  n u t s  f i n g e r  -  

t i g h t ,  t h e n  b a c k  o f f  n u t s  o n l y  f a r  e n o u g h  t o  a l l o w  

m o v e m e n t  o f  s h o e s  w i t h o u t  b i n d i n g .

3 .  I n s t a l l  b r a k e  s h o e  r e t u r n  s p r i n g s ,  h o o k i n g  

o n e  e n d  o f  e a c h  s p r i n g  i n  b r a k e  s h o e  w e b ,  t h e n  

h o o k  o t h e r  e n d  o v e r  a n c h o r  p i n s  w i t h  s p e c i a l  b r a k e  

s p r i n g  t o o l  ( J - 2 2 3 4 8 ) .

4 .  R e m o v e  w h e e l  c y l i n d e r  c l a m p s .

5 .  I n s t a l l  h u b  a n d  b r a k e  d r u m  a s s e m b l y  a s  

d i r e c t e d  i n  " R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  

4 C )  o f  t h i s  m a n u a l .

6 .  A d j u s t  b r a k e s  a s  d i r e c t e d  u n d e r  " B r a k e  

A d j u s t m e n t s . "

TYPE "FR-3A” REAR BRAKES

T h e  t y p e  " F R - 3 A "  r e a r  b r a k e  i s  t h e  s a m e  a s  

t h e  t y p e  " F R - 3 "  b r a k e  e x c e p t  f o r  m e t h o d  o f  a d j u s t 

m e n t .  T h e  t y p e  " F R - 3 A "  b r a k e  h a s  a n  a u t o m a t i c  

a d j u s t i n g  m e c h a n i s m .  R e f e r  t o  f i g u r e  1 9 .

B r a k e  s h o e  a d j u s t m e n t  t a k e s  p l a c e  w h e n  t h e  

b r a k e s  a r e  a p p l i e d  w i t h  f i r m  p e d a l  e f f o r t  w h i l e

v e h i c l e  i s  b a c k i n g  u p .  W h e n  b r a k e s  a r e  a p p l i e d  

( b a c k i n g  u p )  t h e  h e e l  o f  t h e  b r a k e  s h o e  m o v e s  a w a y  

f r o m  t h e  f o r w a r d - a c t i n g  a n c h o r ,  a n  a c t i o n  w h i c h  

p l a c e s  a  c o c k i n g  m o t i o n  i n  t h e  l i n k - c i ' a n k  s y s t e m .  

A n  a d j u s t a b l e  e c c e n t r i c  o n  t h e  s h o e  w e b  p r o v i d e s  

a  h i n g e  f o r  a  s h o r t  l i n k  w h i c h  c a r r i e s  t h i s  m o t i o n
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BRAKES 5-19

B r a k e  S h o e  a n d  

L i n i n g  A s s e m b l y

2  H o l d - d o w n  B o l t ,

W a s h e r ,  N u t ,  a n d  

L o c k  W i r e

3  C r a n k  L i n k  ( L o n g )

4  E c c e n t r i c  a n d  S c r e w

5  S h o e  R e t u r n  S p r i n g

( S h o r t )

6 A d j u s t e r  C r a n k

7  C r a n k  L i n k  ( S h o r t )

8 W h e e l  C y l i n d e r

C o v e r

9  W h e e l  C y l i n d e r

1 0  B a c k i n g  P l a t e

1 1  A d j u s t e r  S p r i n g

1 2  S t a r w h e e l

1 3  S t a r w h e e l  C r a n k

1 4  S h o e  R e t u r n  S p r i n g

( L o n g )

1 5  A n c h o r  P i n

1 6  " C "  W a s h e r  14579

t o  a n  a d j u s t e r  c r a n k  f a s t e n e d  o n  t h e  f o r w a r d  a c t i n g  

a n c h o r  p i n  b y  a  C - w a s h e r .  F r o m  t h e  a d j u s t e r  

c r a n k ,  m o t i o n  t r a n s f e r s  t h r o u g h  t h e  l o n g  l i n k  t o  

t h e  s t a r  w h e e l  c r a n k  a s s e m b l y  m o u n t e d  o n  t h e  o p 

p o s i t e  a n c h o r  b r a c k e t  s o  t h a t  a  p a w l  o n  t h e  c r a n k  

m e s h e s  w i t h  t h e  s t a r  w h e e l .  T h e  m o t i o n  p i v o t s  

( c o c k s )  t h e  c r a n k  b a c k ,  t h e  f o r c e  o v e r c o m i n g  t h e  

a d j u s t e r  s p r i n g  c o n n e c t e d  b e t w e e n  a  f i n g e r  o f  t h e  

c r a n k  a n d  t h e  b r a k e  s h o e  r e t u r n  s p r i n g  p i n .  I f  t h e  

l i n i n g  c l e a r a n c e  p e r m i t s  s u f f i c i e n t  m o v e m e n t ,  t h e  

c r a n k  p a w l  p i c k s  u p  t h e  n e x t  t o o t h  o n  t h e  s t a r  w h e e l .

U n i n t e n t i o n a l  b a c k - o f f  o f  t h e  s t a r  w h e e l  i s  

p r e v e n t e d  b y  a  f r i c t i o n  r i n g  l o c a t e d  o n  t h e  s t a r  

w h e e l  s c r e w .  T h i s  r i n g  a p p l i e s  s u f f i c i e n t  d r a g  t o  

p r e v e n t  a n  a u t o m a t i c  b a c k - o f f ,  b u t  n o t  e n o u g h  t o  

p r e v e n t  m a n u a l  a d j u s t m e n t s  a t  t h e  s t a r  w h e e l .

A u t o m a t i c  a d j u s t m e n t  i s  c o m p l e t e d  u p o n  b r a k e  

r e l e a s e ,  a s  t h e  a d j u s t e r  s p r i n g  r e t u r n s  t h e  s t a r  

w h e e l  c r a n k ,  a d v a n c i n g  t h e  s t a r  w h e e l  o n e  t o o t h .  

C o m p l e t i o n  m a y  b e  d e l a y e d  b y  a n c h o r i n g  p r e s s u r e  

a g a i n s t  t h e  s t a r  w h e e l  s c r e w ;  i n  t h i s  c a s e ,  i t  i s  

c o m p l e t e d  a s  t h e  a n c h o r  p r e s s u r e  i s  r e l i e v e d  b y  

t h e  n e x t  f o r w a r d  b r a k e  a p p l i c a t i o n .

B R A K E  S H O E  R E M O V A L  

( R e f e r  t o  F i g .  2 0 )

1 .  B l o c k  w h e e l s ,  j a c k  u p  a x l e  a n d  r e m o v e  h u b  

a n d  b r a k e  d r u m  a s s e m b l y  a s  d i r e c t e d  i n  " R E A R  

H U B S  A N D  B E A R I N G S ”  ( S E C .  4 C )  o f  t h i s  m a n u a l .  

I t  m a y  b e  n e c e s s a r y  t o  b a c k  o f f  a d j u s t e r  s t a r  

w h e e l s  s l i g h t l y  t o  f r e e  g r o o v e d  d r u m s .

CAUTION: DO NOT back off adjust
ment so much that star wheel is jammed 
against the friction ring on the star wheel 
screw; this may damage the friction ring.

2 .  U n h o o k  t h e  t w o  a u t o m a t i c  a d j u s t e r  s p r i n g s .

3 .  R e m o v e  t h e  t w o  l o n g  c r a n k  l i n k s  b y  p i v o t i n g  

b a c k  t h e  s t a r  w h e e l  c r a n k s  u n t i l  t h e i r  s l o t s  a l i g n  

w i t h  t h e  l i n k  " U "  h o o k s .  L i f t  o u t  l i n k s ,  t h e n  s l i d e  

t h e i r  " S "  h o o k s  f r o m  t h e  a d j u s t e r  c r a n k s .

4 .  R e m o v e  s h o r t  c r a n k  l i n k s  b y  r o t a t i n g  a d 

j u s t e r  c r a n k s  u n t i l  l i n k  " U "  h o o k s  c l e a r  t h e  e c c e n 

t r i c s  o n  s h o e  w e b s ,  t h e n  r e m o v e  t h e  s m a l l e r  " U "  

h o o k s  f r o m  t h e  a d j u s t e r  c r a n k s .

5 .  S p r e a d  a d j u s t e r  c r a n k  C - w a s h e r s  a n d  l i f t  

o f f  c r a n k s .

6 .  R e m o v e  b o l t  w h i c h  f a s t e n s  s t a r w h e e l  c r a n k  

t o  a n c h o r  s u p p o r t  a n d  r e m o v e  c r a n k .

7 .  R e m o v e  a d j u s t e r  e c c e n t r i c  s c r e w  a n d  e c 

c e n t r i c  f r o m  b r a k e  s h o e .

8 .  R e m o v e  t w o  l o n g  s h o e  r e t u r n  s p r i n g s  a n d  

t w o  s h o r t  r e t u r n  s p r i n g s  b y  s l i d i n g  l o o p e d  e n d s  o f f  

p i n s .

9 .  R e m o v e  l o c k  w i r e s ,  h o l d - d o w n  n u t s ,  a n d  

w a s h e r s  f r o m  h o l d - d o w n  b o l t s  a n d  l i f t  o f f  b r a k e  

s h o e s .

Figure 19—Type “ FR-3A”  Rear Brake Installed

1 0 .  T h r e a d  e a c h  s t a r  w h e e l  s c r e w  o u t  o f  

a n c h o r  s u p p o r t  f r o m  s h o e  s i d e  o f  s u p p o r t .  L i f t  

s t a r  w h e e l s  f r o m  s u p p o r t  s l o t s .

N O T E :  D O  N O T  a t t e m p t  t o  r e m o v e  a  f r i c t i o n  

r i n g  f r o m  a  s t a r  w h e e l  s c r e w ;  i f  n e c e s s a r y ,  r e 

p l a c e  w i t h  a  n e w  s c r e w  a n d  f r i c t i o n  r i n g  a s s e m b l y .

C L E A N I N G  A N D  I N S P E C T I O N

1 .  C l e a n  a l l  d i r t  o u t  o f  b r a k e  d r u m .  I n s p e c t  

d r u m  f o r  r o u g h n e s s ,  s c o r i n g ,  o r  o u t - o f - r o u n d .  

R e c o n d i t i o n  o r  r e p l a c e  d r u m  a s  n e c e s s a r y .  R e f e r  

t o  " B r a k e  D r u m s "  i n  t h i s  s e c t i o n .

2 .  C l e a n  a l l  d i r t  o u t  o f  a n c h o r  p i n  h o l e s  a n d  

a d j u s t i n g  s c r e w  o p e n i n g s  i n  a n c h o r  s u p p o r t s .

3 .  I n s p e c t  w h e e l  b e a r i n g s  a n d  o i l  s e a l s  a s  

d i r e c t e d  i n  " R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  

4 C )  o f  t h i s  m a n u a l .

4 .  I n s p e c t  b r a k e  s h o e  r e t u r n  s p r i n g s .  I f  t h e y  

a r e  b r o k e n ,  c r a c k e d ,  o r  w e a k e n e d ,  r e p l a c e  w i t h  

n e w  s p r i n g s .

5 .  I n s p e c t  t h r e a d s  o n  a d j u s t i n g  s c r e w s  a n d  

i n  a d j u s t i n g  w h e e l s  f o r  w e a r  o r  d a m a g e .  R e p l a c e  

a s  n e c e s s a r y .

6 .  C h e c k  a l l  a u t o m a t i c  a d j u s t e r  c o m p o n e n t s  

a n d  r e p l a c e  a n y  w h i c h  a r e  w o r n  o r  d a m a g e d .  R e 

p l a c e  s p r i n g s  i f  b r o k e n ,  c r a c k e d ,  o r  w e a k e n e d .
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BRAKES 5-20

1 R i v e t

2  B r a k e  L i n i n g

3  B r a k e  S h o e

4  H o l e  C o v e r

5  S t a r w h e e l  C r a n k

6  A d j u s t e r  S p r i n g

7  S t a r w h e e l

8  B o l t

9  S p r i n g  W a s h e r

1 0  B a c k i n g  P l a t e

1 1  B l e e d e r  V a l v e

1 2  W h e e l  C y l i n d e r  C o v e r

1 3  W h e e l  C y l i n d e r

1 4  A n c h o r  P i n

1 5  S h o e  R e t u r n  S p r i n g  ( S h o r t )

1 6  A d j u s t e r  C r a n k

1 7  C - w a s h e r

1 8  H o l d - d o w n  W a s h e r

1 8
1 9 20

1 9  H o l d - d o w n  N u t

2 0  L o c k  W i r e

2 1  S h o e  R e t u r n  S p r i n g  ( L o n g )

2 2  C r a n k  L i n k  ( L o n g )

2 3  S t a r w h e e l  S c r e w

2 4  H o l d - d o w n  B o l t

2 5  C r a n k  L i n k  ( S h o r t )

2 6  E c c e n t r i c  S c r e w

2 7  E c c e n t r i c  t -4 5 8 0

Figure 20—Type “ FR-3A" Rear Brake Components

7 .  C h e c k  w h e e l  c y l i n d e r s  a s  i n s t r u c t e d  u n d e r  

" W h e e l  C y l i n d e r  R e p a i r ”  i n  t h i s  s e c t i o n .  R e p l a c e  

w i t h  n e w  c y l i n d e r s  i f  n e c e s s a r y .

8 .  E x a m i n e  b r a k e  s h o e  l i n i n g s  f o r  w e a r .  L i n 

i n g s  s h o u l d  b e  r e p l a c e d  i f  w o r n  d o w n  c l o s e  t o  r i v e t  

h e a d s .  R e f e r  t o  " B r a k e  S h o e  R e l i n i n g "  i n  t h i s  

s e c t i o n .

B R A K E  S H O E  I N S T A L L A T I O N

1 .  I n s e r t  s t a r  w h e e l s  i n  a n c h o r  s u p p o r t  s l o t s  

a n d  t h r e a d  i n  s t a r  w h e e l  s c r e w  f r o m  t h e  s h o e  s i d e ,  

f r i c t i o n  r i n g  e n d  t o w a r d  t h e  s h o e .  F o r  n e w  l i n i n g s ,  

b a c k  o f f  s c r e w s ,  t a k i n g  c a r e  t o  n o t  j a m  s t a r  w h e e l s .

N O T E :  D O  N O T  L U B R I C A T E  S T A R  W H E E L  

S C R E W S .

2 .  P o s i t i o n  o n e  b r a k e  s h o e  w i t h  i t s  " t o e "  ( c u t 

a w a y  p o r t i o n  o f  w e b )  l o c a t e d  i n  t h e  a d j u s t e r  s l o t  

a n d  t h e  " h e e l ”  i n  t h e  a n c h o r  p i n  s l o t  o f  a n c h o r  s u p 

p o r t s .

3 .  I n s t a l l  b r a k e  s h o e  h o l d - d o w n  b o l t ,  h o l d -  

d o w n  w a s h e r  a n d  h o l d - d o w n  n u t .  T i g h t e n  n u t  f i n g e r -  

t i g h t  a n d  t h e n  b a c k  o f f  n u t  o n e  t u r n  a n d  i n s e r t  n u t  

l o c k  w i r e .

4 .  I n s t a l l  t h e  o t h e r  b r a k e  s h o e  i n  s a m e  m a n 

n e r  a s  d e s c r i b e d  i n  p a r a g r a p h s  2  a n d  3 .

5 .  I n s t a l l  l o n g  b r a k e  s h o e  r e t u r n  s p r i n g s  i n  

s h o e  w e b ,  l o n g e s t  s h a n k  a t  a d j u s t e r ,  a n d  h o o k  

s p r i n g s  o v e r  p i n s .

6 .  I n s t a l l  s h o r t  b r a k e  s h o e  r e t u r n  s p r i n g s  i n  

s h o e  w e b  a n d  h o o k  s p r i n g s  o v e r  p i n s  a t  a n c h o r  

e n d .

7 .  P l a c e  a d j u s t e r  e c c e n t r i c s  o n  s h o e  w e b s  a n d  

f a s t e n  w i t h  s e l f - t a p p i n g  s c r e w .  T i g h t e n  s c r e w  o n l y  

f i n g e r - t i g h t  t o  p e r m i t  f i n a l  a d j u s t m e n t  l a t e r .

8 .  P l a c e  a d j u s t e r  c r a n k s  o n  a n c h o r  p i n s ,  t h e i r  

l o n g  a r m s  t o w a r d  s h o e s ,  b u s h i n g  t o w a r d  b a c k i n g  

p l a t e ,  s o  t h a t  t h e y  r o t a t e  f r e e l y  w h i l e  r e s t i n g  

a g a i n s t  r e t u r n  s p r i n g  h o o k s .

9 .  I n s t a l l  a n d  c r i m p  a d j u s t e r  c r a n k  C - w a s h e r .

1 0 .  P l a c e  s t a r  w h e e l  c r a n k  o n  a n c h o r  s u p p o r t  

a n d  f a s t e n  w i t h  c r a n k  b o l t .

1 1 .  A t  e a c h  a d j u s t e r  c r a n k  a s s e m b l e  t h e  s h o r t  

l i n k  s m a l l  h o o k  i n t o  t h e  s h o r t  a r m  o f  t h e  c r a n k  

f r o m  t h e  l o w e r  s i d e  a n d  h o o k  t h e  o t h e i >  e n d  o f  l i n k  

a r o u n d  t h e  e c c e n t r i c  o n  t h e  s h o e  w e b .

1 2 .  A s s e m b l e  l o n g  l i n k  ” S ”  h o o k  t o  l o n g  a r m
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o f  a d j u s t e r  c r a n k  f r o m  u p p e r  s i d e ,  r o t a t e  s t a r  

w h e e l  c r a n k  s o  t h a t  s l o t  l i n e s  u p  w i t h  l i n k  " U ”  h o o k .  

I n s e r t  " U "  h o o k  a n d  r o t a t e  s t a r  w h e e l  c r a n k  b a c k  

t o  a p p r o x i m a t e  a d j u s t i n g  p o s i t i o n .

1 3 .  I n s t a l l  a d j u s t e r  s p r i n g  w i t h  s h o r t  h o o k  o n  

s t a r  w h e e l  c r a n k  f i n g e r  s o  t h a t  i t s  l o n g  s h a n k  h o o k  

a s s e m b l e s  o n  t h e  o u t e r  g r o o v e  o f  t h e  p i n  f r o m  t h e  

w h e e l  c y l i n d e r  s i d e .

I N I T I A L  M A N U A L  L I N I N G  A D J U S T M E N T

1 .  I f  s h o e s  h a v e  b e e n  r e l i n e d ,  b a c k  o f f  s t a r  

w h e e l  a d j u s t m e n t s .

2 .  C e n t e r  e a c h  s h o e ;  i n s e r t  a  p r y  t o o l  a g a i n s t  

b a c k i n g  p l a t e  c u r l  a n d  s h o e  ( d o  n o t  m a r  l i n i n g ) .  

S l i d e  s h o e  u p  o r  d o w n  i n  a n c h o r  s l o t s  u n t i l  l e a d i n g  

a n d  t r a i l i n g  e d g e s  o f  t h e  l i n i n g  a r e  e q u i d i s t a n t  

f r o m  t h e  i n n e r  c u r l  o f  t h e  b r a k e  b a c k i n g  p l a t e .

3 .  O n  e a c h  s h o e  w e b ,  r o t a t e  h e x  e c c e n t r i c ,  a s  

r e q u i r e d ,  u n t i l  l i n k a g e  a l i g n s  s t a r  w h e e l  c r a n k p a w l  

w i t h  c e n t e r  l i n e  o f  s t a r  w h e e l  s c r e w .  A  S M A L L

D R I L L  P O I N T  R E C E S S  O N  T H E  A N C H O R  S U P 

P O R T  I S  T H E  A L I G N I N G  M A R K .

4 .  W h e n  a l i g n e d ,  l o c k  e c c e n t r i c s  b y  t i g h t e n i n g  

s e l f - t a p p i n g  s c r e w s  t o  1 9  f o o t - p o u n d s  t o r q u e .

5 .  I n s t a l l  h u b  a n d  d r u m  a s  d e s c r i b e d  i n  " R E A R  

H U B S  A N D  B E A R I N G S "  ( S E C .  4 C )  o f  t h i s  m a n u a l .

6 .  R e m o v e  b o t h  a d j u s t m e n t  s l o t  c o v e r s  f r o m  

b a c k  o f  b a c k i n g  p l a t e .

7 .  I n s e r t  a d j u s t i n g  t o o l  a n d  t u r n  e a c h  s t a r  

w h e e l  u n t i l  l i n i n g  d r a g s  o n  d r u m  w h i l e  d r u m  i s  

r o t a t e d .  T o  t i g h t e n  a d j u s t m e n t ,  m o v e  t o o l  h a n d l e  

t o w a r d  a x l e  w h i l e  u s i n g  i n n e r  s i d e  o f  a d j u s t e r  s l o t  

a s  f u l c r u m  f o r  t h e  t o o l ,  r o t a t i n g  t h e  s t a r  w h e e l  

t e e t h  a w a y  f r o m  t h e  a x l e .

8 .  B a c k  o f f  s t a r  w h e e l s  w h i l e  r o t a t i n g  d r u m  

f o r w a r d ,  u n t i l  d r a g  i s  j u s t  r e l i e v e d .  P r o v i d e  a d 

d i t i o n a l  r u n n i n g  c l e a r a n c e  b y  b a c k i n g  o f f  8  t o  1 0  

m o r e  n o t c h e s  a n d  r e p l a c e  s l o t  c o v e r s .  A u t o m a t i c  

a d j u s t m e n t  n o w  t a k e s  o v e r .

BRAKE SHOE RELINING

B r a k e  l i n i n g s  o n  m o s t  m o d e l s  a r e  r i v e t e d  t o  

t h e  b r a k e  s h o e s  a n d  m a y  b e  r e p l a c e d .  T h e s e  l i n 

i n g s  m a y  b e  p u r c h a s e d  i n  r e p l a c e m e n t  s e t s  o f  f o u r  

l i n i n g s  a n d  s u f f i c i e n t  r i v e t s  o f  c o r r e c t  s p e c i f i c a 

t i o n s .  R e f e r  t o  P a r t s  B o o k  f o r  l i n i n g  r e p l a c e m e n t  

k i t s .  W h e n  r e p l a c i n g  l i n i n g s ,  m a k e  s u r e  t h a t  s h o e s  

a r e  c l e a n  a n < J  t h a t  l i n i n g s  a r e  i n s t a l l e d  i n . a  m a n n e r

t h a t  w i l l  p r e v e n t  g a p s  b e t w e e n  l i n i n g  a n d  s h o e .

C o n v e n t i o n a l  l i n i n g  r e p l a c e m e n t  e q u i p m e n t  

s h o u l d  b e  u s e d .  M a k e  s u r e  l i n i n g  f i t s  f i r m l y  a g a i n s t  

s h o e ,  a n d  t h a t  r i v e t s  a r e  p r o p e r l y  u p s e t .

N O T E :  W h e n e v e r  b r a k e  d r u m s  h a v e  b e e n  r e 

f i n i s h e d  i t  i s  a d v i s a b l e  t o  h a v e  l i n i n g s  g r o u n d  t o  

f i t  i n d i v i d u a l  d r u m s .

BRAKE DRUMS

B r a k e  d r u m  i n s t a l l a t i o n s  a r e  i l l u s t r a t e d  i n  

" F R O N T  H U B S  A N D  B E A R I N G S "  ( S E C .  3 D )  a n d  

" R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  4 C )  o f  t h i s  

m a n u a l .  P r o c e d u r e s  f o r  r e p l a c i n g  b r a k e  d r u m s  

a r e  a l s o  i n c l u d e d  i n  t h e  p r e v i o u s l y  m e n t i o n e d  

s e c t i o n s .

W h e n e v e r  b r a k e  d r u m s  a r e  r e m o v e d  f o r  s e r v 

i c i n g  b r a k e s ,  i n s p e c t  d r u m s .  I f  f o u n d  t o  b e  s c o r e d ,  

r o u g h ,  o r  o u t - o f - r o u n d ,  d r u m s  s h o u l d  b e  m a c h i n e d .

M a c h i n i n g  o r  g r i n d i n g  o f  b r a k e  d r u m s  i n 

c r e a s e s  t h e  i n s i d e  d i a m e t e r  o f  t h e  d r u m  a n d  c h a n g 

e s  t h e  l i n i n g  t o  d r u m  f i t .  W h e n  m a c h i n i n g  d r u m s ,

i t  i s  r e c o m m e n d e d  t h a t  t h e  f o l l o w i n g  m a x i m u m  

o v e r s i z e s  n o t  b e  e x c e e d e d :

( a )  D r u m s  w i t h  s t a n d a r d  d i a m e t e r  u p  t o  1 4 "  

c a n  b e  m a c h i n e d  u p  t o  0 . 0 6 0 "  o v e r s i z e .

( b )  D r u m s  w i t h  s t a n d a r d  d i a m e t e r  o v e r  1 4 "  

c a n  b e  m a c h i n e d  u p  t o  0 . 0 8 0 "  o v e r s i z e .

W h e n  i t  i s  f o u n d  t h a t  m a c h i n i n g  t o  t h e s e  m a x 

i m u m  l i m i t s  d o e s  n o t  p r o v i d e  a  s u i t a b l e  b r a k i n g  

s u r f a c e ,  d i s c a r d  t h e  w o r n  d r u m  a n d  r e p l a c e  w i t h  a  

n e w  s t a n d a r d  d r u m .

D O  N O T  E X C E E D  T H E S E  L I M I T S .  T H I S  I S  

A  S A F E T Y  P R E C A U T I O N .
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TROUBLESHOOTING CHART

L O W  P E D A L  O R  P E D A L  G O E S  T O  T O E  B O A R D

R E M E D YP R O B A B L E  C A U S E

1 .  E x c e s s i v e  c l e a r a n c e  b e t w e e n  l i n i n g s  a n d  d r u m .

2 .  W e a k  b r a k e  h o s e .

3 .  L e a k i n g  c o n d u i t s .

4 .  L e a k i n g  w h e e l  c y l i n d e r .

5 .  L e a k i n g  m a s t e r  c y l i n d e r .

6 .  L e a k i n g  m a s t e r  c y l i n d e r  c h e c k  v a l v e .

7 .  A i r  i n  s y s t e m .

8 . P l u g g e d  m a s t e r  c y l i n d e r  f i l l e r  c a p .

9 .  I m p r o p e r  b r a k e  f l u i d .

1 0 .  L o w  f l u i d  l e v e l

1 .  A d j u s t  b r a k e s .

2 .  R e p l a c e  w i t h  n e w  h o s e .

3 .  R e p a i r  o r  r e p l a c e  f a u l t y  p a r t s .

4 .  C l e a n  a n d  r e b u i l d .

5 .  C l e a n  a n d  r e b u i l d .

6 .  I n s t a l l  n e w  c h e c k  v a l v e .

7 .  B l e e d  s y s t e m .

8 .  C l e a n  f i l l e r  c a p  v e n t  h o l e s ;  b l e e d  s y s t e m .

9 .  F l u s h  s y s t e m  a n d  r e f i l l  w i t h  r e c o m m e n d e d  

b r a k e  f l u i d .

1 0 .  F i l l  r e s e r v o i r  w i t h  b r a k e  f l u i d ;  b l e e d  s y s t e m .

S P R I N G Y ,  S P O N G Y  P E D A L

R E M E D YP R O B A B L E  C A U S E

1 .  A i r  t r a p p e d  i n  h y d r a u l i c  s y s t e m .

2 .  I m p r o p e r  b r a k e  f l u i d .

3 .  I m p r o p e r  l i n i n g  t h i c k n e s s  o r  l o c a t i o n .

4 .  D r u m s  w o r n  t o o  t h i n .

5 .  M a s t e r  c y l i n d e r  f i l l e r  v e n t  c l o g g e d .

6 .  W e a k  h o s e .

1 .  R e m o v e  a i r  b y  b l e e d i n g .

2 .  F l u s h ,  r e f i l l  a n d  b l e e d  s y s t e m .  U s e  r e c o m 

m e n d e d  b r a k e  f l u i d .

3 .  I n s t a l l  s p e c i f i e d  l i n i n g  o r  r e p l a c e  s h o e  a n d  

l i n i n g .

4 .  R e p l a c e  d r u m s .

5 .  C l e a n  v e n t  o r  r e p l a c e  c a p ;  b l e e d  b r a k e s .

6 . I n s t a l l  n e w  h o s e .

E X C E S S I V E  P E D A L  P R E S S U R E  R E Q U I R E D  T O  S T O P

R E M E D YP R O B A B L E  C A U S E

1 .  B r a k e  a d j u s t m e n t  n o t  c o r r e c t .

2 .  I n c o r r e c t  l i n i n g .

3 .  G r e a s e  o r  f l u i d  s o a k e d  l i n i n g .

4 .  L i n i n g  n o t  i n  f u l l  c o n t a c t .

5 .  I m p r o p e r  f l u i d .

6 .  F r o z e n  m a s t e r  o r  w h e e l  c y l i n d e r  p i s t o n s .

7 .  B r a k e  p e d a l  b i n d i n g  o n  s h a f t .

8 .  G l a z e d  l i n i n g s .

9 .  B e l l m o u t h e d ,  b a r r e l - s h a p e d  o r  s c o r e d  d r u m s .

1 .  A d j u s t  t h e  b r a k e s .

2 .  I n s t a l l  s p e c i f i e d  l i n i n g s .

3 .  R e p a i r  g r e a s e  s e a l  o r  w h e e l  c y l i n d e r .  I n s t a l l  

n e w  l i n i n g s .

4 .  G r i n d  l i n i n g  t o  p r o p e r  r a d i u s .

5 .  F l u s h  o u t  s y s t e m ;  f i l l  w i t h  r e c o m m e n d e d  f l u i d ;  

b l e e d .

6 . R e c o n d i t i o n  o r  r e p l a c e  a l l  c y l i n d e r s .

7 .  L u b r i c a t e .

8 . S a n d  s u r f a c e  o f  l i n i n g s .

9 .  R e p l a c e  o r  r e s u r f a c e  d r u m s  i n  R . H .  a n d  L . H .  

p a i r s .
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L I G H T  P E D A L  P R E S S U R E  —  B R A K E S  T O O  S E V E R E

R E M E D YP R O B A B L E  C A U S E

1 .  B r a k e  a d j u s t m e n t  n o t  c o r r e c t .

2 .  L o o s e  b a c k i n g  p l a t e  o n  f r o n t  a x l e .

3 .  A  s m a l l  a m o u n t  o f  g r e a s e  o r  f l u i d  o n  l i n i n g s .

4 .  C h a r r e d  l i n i n g s .

5 .  I n c o r r e c t  l i n i n g .

6 .  W h e e l  b e a r i n g s  l o o s e .

7 .  L i n i n g  l o o s e  o n  s h o e .

8 .  E x c e s s i v e  d u s t  a n d  d i r t  i n  d r u m s .

9 .  B a d  d r u m .

1 .  A d j u s t  t h e  b r a k e s .

2 .  T i g h t e n  p l a t e s .

3 .  R e p l a c e  t h e  l i n i n g s .

4 .  S a n d  t h e  s u r f a c e s  o f  t h e  l i n i n g s .

5 .  I n s t a l l  f a c t o r y  s p e c i f i e d  l i n i n g s .

6 .  A d j u s t  w h e e l  b e a r i n g s .

7 .  R e p l a c e  l i n i n g  o r  s h o e  a n d  l i n i n g .

8.  C l e a n  a n d  s a n d  d r u m s  a n d  l i n i n g s .

9 .  T u r n  d r u m s  i n  p a i r s  o r  r e p l a c e .

B R A K E  P E D A L  T R A V E L  D E C R E A S I N G

R E M E D YP R O B A B L E  C A U S E

1 .  M a s t e r  c y l i n d e r  c o m p e n s a t i n g  p o r t  p l u g g e d .

2 .  S w o l l e n  c u p  i n  m a s t e r  c y l i n d e r .

3 .  M a s t e r  c y l i n d e r  p i s t o n  n o t  r e t u r n i n g .

4 .  W e a k  s h o e  r e t r a c t i n g  s p r i n g s .

5 .  W h e e l  c y l i n d e r  p i s t o n s  s t i c k i n g .

1 .  O p e n ,  u s e  a i r  o r  . 0 1 5  w i r e .  R e m o v e  a n y  b u r r  

i n  b o r e .

2 .  R e p l a c e  r u b b e r  p a r t s  f l u s h  s y s t e m .  R e f i l l  w i t h  

r e c o m m e n d e d  f l u i d .

3 .  R e b u i l d  m a s t e r  c y l i n d e r .

4 .  R e p l a c e  s p r i n g s .

5 .  C l e a n  c y l i n d e r  b o r e s  a n d  p a r t s .  R e p l a c e  b a d  

p a r t s .

P U L S A T I N G  B R A K E  P E D A L

R E M E D YP R O B A B L E  C A U S E

1 .  D r u m s  o u t - o f - r o u n d .

2 .  L o o s e  b r a k e  d r u m s  o n  h u b .

3 .  W o r n  o r  l o o s e  w h e e l  b e a r i n g s .

4 .  B e n t  r e a r  a x l e .

1 .  R e f i n i s h  d r u m s .

2 .  T i g h t e n .

3 .  R e p l a c e  o r  a d j u s t .

4 .  R e p l a c e  a x l e .

B R A K E S  F A D E

P R O B A B L E  C A U S E R E M E D Y

1 .  I n c o r r e c t  l i n i n g . 1 .  R e p l a c e  l i n i n g  w i t h  l i n i n g  r e c o m m e n d e d .

2 .  P o o r  l i n i n g  c o n t a c t . 2 .  G r i n d  l i n i n g  t o  p r o p e r  r a d i u s ,  a d j u s t .

3 .  T h i n  d r u m . 3 .  R e p l a c e  d r u m .

4 .  D r a g g i n g  b r a k e s . 4 .  A d j u s t .
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A L L  B R A K E S  D R A G  W H E N  A D J U S T M E N T  I S  K N O W N  T O  B E  C O R R E C T

P R O B A B L E  C A U S E R E M E D Y

1 .  P e d a l  d o e s  n o t  r e t u r n  t o  s t o p . 1 .  L u b r i c a t e  t h e  p e d a l .

2 .  I m p r o p e r  f l u i d . 2 .  R e p l a c e  r u b b e r  p a r t s  a n d  f i l l  w i t h  r e c o m 

m e n d e d  b r a k e  f l u i d .

3 .  C o m p r e s s i n g  o r  b y p a s s  p o r t  o f  m a s t e r  

c y l i n d e r  c l o s e d .

3 .  O p e n  b y  a i r  o r  . 0 1 5  w i r e .  R e m o v e  a n y  b u r r  

i n  b o r e .

4 .  U s e  o f  i n f e r i o r  r u b b e r  p a r t s . 4 .  I n s t a l l  p r o p e r  p a r t s .

O N E  W H E E L  D R A G S

P R O B A B L E  C A U S E R E M E D Y

1 .  W e a k  o r  b r o k e n  s h o e  r e t r a c t i n g  s p r i n g s .

2 .  B r a k e  s h o e  t o  d r u m  c l e a r a n c e  t o o  s m a l l  o r  t h e  

b r a k e  s h o e  e c c e n t r i c  i s  n o t  a d j u s t e d  p r o p e r l y .

3 .  L o o s e  w h e e l  b e a r i n g s .

4 .  W h e e l  c y l i n d e r  p i s t o n  c u p s  s w o l l e n  a n d  d i s 

t o r t e d  o r  t h e  p i s t o n  s t u c k .

5 .  P i s t o n s  s t i c k i n g  i n  w h e e l  c y l i n d e r .

6 .  D r u m  o u t - o f - r o u n d .

7 .  O b s t r u c t i o n  i n  l i n e .

8 .  D i s t o r t e d  s h o e .

9 .  D e f e c t i v e  l i n i n g .

1 .  R e p l a c e  t h e  d e f e c t i v e  b r a k e  s h o e  s p r i n g s  a n d  

l u b r i c a t e  t h e  b r a k e  s h o e  l e d g e s .

2 .  A d j u s t .

3 .  A d j u s t  w h e e l  b e a r i n g s .

4 .  R e b u i l d  c y l i n d e r s .

5 .  C l e a n  o r  r e p l a c e  p i s t o n s ;  c l e a n  c y l i n d e r  b o r e .

6 .  G r i n d  o r  t u r n  b o t h  f r o n t  o r  r e a r  d r u m s .

7 .  C l e a n  o u t  o r  r e p l a c e .

8 .  R e p l a c e .

9 .  R e p l a c e  w i t h  s p e c i f i e d  l i n i n g .

R E A R  B R A K E S  D R A G

R E M E D YP R O B A B L E  C A U S E

1 .  M a l a d j u s t m e n t . 1 .  A d j u s t  b r a k e  s h o e s .

P U L L S  T O  O N E  S I D E

R E M E D YP R O B A B L E  C A U S E

1 .  G r e a s e  o r  f l u i d  s o a k e d  l i n i n g .

2 .  L o o s e  w h e e l  b e a r i n g s ,  l o o s e  b a c k i n g  p l a t e  o n  

r e a r  a x l e  o r  f r o n t  a x l e  o r  l o o s e  s p r i n g  b o l t s .

3 .  L i n i n g s  n o t  o f  s p e c i f i e d  k i n d .

4 .  T i r e s  n o t  p r o p e r l y  i n f l a t e d  o r  u n e q u a l  w e a r  o f  

t r e a d .  D i f f e r e n t  t r e a d  n o n - s k i d  d e s i g n .

5 .  L i n i n g s  c h a r r e d .

6 .  W a t e r ,  m u d ,  e t c . ,  i n  b r a k e s .

1 .  R e p l a c e  w i t h  n e w  l i n i n g s .

2 .  A d j u s t  t h e  w h e e l  b e a r i n g ,  t i g h t e n  t h e  b a c k i n g  

p l a t e  o n  t h e  r e a r  a n d  f r o n t  a x l e s  a n d  t i g h t e n  

s p r i n g  b o l t s .

3 .  I n s t a l l  s p e c i f i e d  l i n i n g s .

4 .  I n f l a t e  t h e  t i r e s  t o  r e c o m m e n d e d  p r e s s u r e s .  

R e a r r a n g e  t h e  t i r e s  s o  t h a t  a  p a i r  o f  n o n - s k i d  

t r e a d  s u r f a c e s  o f  s i m i l a r  d e s i g n  a n d  e q u a l  

w e a r  w i l l  b e  i n s t a l l e d  o n  t h e  f r o n t  w h e e l s ,  a n d  

a n o t h e r  p a i r  w i t h  l i k e  t r e a d  w i l l  b e  i n s t a l l e d  

o n  t h e  r e a r  w h e e l s .

5 .  S a n d  t h e  s u r f a c e s  o f  t h e  l i n i n g .

6 .  R e m o v e  a n y  f o r e i g n  m a t e r i a l  f r o m  a l l  o f  t h e  

b r a k e  p a r t s  a n d  i n s i d e  o f  t h e  d r u m s .  L u b r i c a t e  

t h e  s h o e  l e d g e s .
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BRAKES 5-25

P U L L S  T O  O N E  S I D E  ( C o n t ' d . )

R E M E D YP R O B A B L E  C A U S E

7 .  W h e e l  c y l i n d e r  s t i c k i n g .

8 . W e a k  o r  b r o k e n  r e t r a c t i n g  s p r i n g s .

9 .  O u t - o f - r o u n d  d r u m s .

1 0 .  B r a k e  d r a g g i n g .

1 1 .  W e a k  c h a s s i s  s p r i n g s ,  l o o s e  U - b o l t s ,  l o o s e  

s t e e r i n g  g e a r ,  e t c .

1 2 .  L o o s e  s t e e r i n g .

1 3 .  U n e q u a l  c a m b e r .

1 4 .  C l o g g e d  o r  c r i m p e d  h y d r a u l i c  l i n e .

1 5 .  W h e e l  c y l i n d e r  s i z e  d i f f e r e n t  o n  o p p o s i t e  s i d e s .

1 6 .  L o o s e  k i n g  p i n .

1 7 .  B a d  d r u m .

7 .  R e p a i r  o r  r e p l a c e  w h e e l  c y l i n d e r .

8.  C h e c k  s p r i n g s  —  r e p l a c e  b e n t ,  o p e n - c o i l e d  o r  

c r a c k e d  s p r i n g s .

9 .  R e s u r f a c e  o r  r e p l a c e  d r u m s  i n  l e f t -  a n d  r i g h t -  

h a n d  p a i r s  ( b o t h  f r o n t  a n d  b o t h  r e a r ) .

1 0 .  C h e c k  f o r  l o o s e  l i n i n g .  A d j u s t .

1 1 .  R e p l a c e  s p r i n g ,  t i g h t e n  U - b o l t s ,  a d j u s t  s t e e r 

i n g  g e a r ,  e t c .

1 2 .  R e p a i r  a n d  a d j u s t .

1 3 .  A d j u s t  t o  s p e c i f i c a t i o n s .

1 4 .  R e p a i r  o r  r e p l a c e  l i n e .

1 5 .  R e p l a c e  w i t h  c o r r e c t  c y l i n d e r s .

1 6 .  R e p l a c e  k i n g  p i n s  o r  b u s h i n g s .

1 7 .  R e f i n i s h  d r u m s  i n  p a i r s .

O N E  W H E E L  L O C K S

R E M E D YP R O B A B L E  C A U S E

1 .  G u m m y  l i n i n g .

2 .  T i r e  t r e a d  s l i c k .

1 .  R e l i n e .

2 .  M a t c h  u p  t i r e  t r e a d s  f r o m  s i d e  t o  s i d e .

W E T  W E A T H E R :  B R A K E S  G R A B  O R  W O N T  H O L D

R E M E D YP R O B A B L E  C A U S E

1 .  L i n i n g s  t o o  s e n s i t i v e  t o  w a t e r .

2 .  D i r t y  b r a k e s .

3 .  B e n t  b a c k i n g  p l a t e .

4 .  S c o r e d  d r u m s .

1 .  R e l i n e .

2 .  C l e a n  o u t .

3 .  S t r a i g h t e n .

4 .  G r i n d  o r  t u r n  i n  p a i r s .

B R A K E S  S Q U E A K

R E M E D YP R O B A B L E  C A U S E

1 .  B a c k i n g  p l a t e  b e n t  o r  s h o e s  t w i s t e d .

2 .  M e t a l l i c  p a r t i c l e s  o r  d u s t  i m b e d d e d  i n  l i n i n g .

3 .  L i n i n g  r i v e t s  l o o s e  o r  l i n i n g  n o t  h e l d  t i g h t l y  

a g a i n s t  t h e  s h o e  a t  t h e  e n d s .

4 .  D r u m s  n o t  s q u a r e  o r  d i s t o r t e d .

5 .  I n c o r r e c t  l i n i n g .

6 .  S h o e s  s c r a p i n g  o n  b a c k i n g  p l a t e  l e d g e s .

7 .  W e a k  o r  b r o k e n  h o l d  d o w n  s p r i n g s .

8 .  L o o s e  w h e e l  b e a r i n g s .

9 .  L o o s e  b a c k i n g  p l a t e ,  d r u m ,  w h e e l  c y l i n d e r .

1 .  S t r a i g h t e n  o r  r e p l a c e  d a m a g e d  p a r t s .

2 .  S a n d  t h e  s u r f a c e s  o f  t h e  l i n i n g s  a n d  d r u m s .  R e 

m o v e  a l l  p a r t i c l e s  o f  m e t a l  t h a t  m a y  b e  f o u n d  i n  

t h e  s u r f a c e s  o f  t h e  l i n i n g s .

3 .  R e p l a c e  r i v e t s  a n d / o r  t i g h t e n  l i n i n g  b y  r e 

r i v e t i n g .

4 .  T u r n  o r  g r i n d  o r  r e p l a c e  d r u m s .

5 .  R e p l a c e  l i n i n g .

6 .  A p p l y  b r a k e  l u b e  t o  l e d g e s .  R e p l a c e  w i t h  n e w  

s h o e  a n d  l i n i n g s ,  i f  d i s t o r t e d .

7 .  R e p l a c e  d e f e c t i v e  p a r t s .

8 .  T i g h t e n  t o  p r o p e r  s e t t i n g .

9 .  T i g h t e n .
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BRAKES 5-26

B R A K E S  C H A T T E R

R E M E D YP R O B A B L E  C A U S E

1 .  I n c o r r e c t  l i n i n g  t o  d r u m  c l e a r a n c e .

2 .  L o o s e  b a c k i n g  p l a t e .

3 .  G r e a s e ,  f l u i d ,  r o a d  d u s t  o n  l i n i n g .

4 .  W e a k  o r  b r o k e n  r e t r a c t o r  s p r i n g .

5 .  L o o s e  w h e e l  b e a r i n g s .

6 .  D r u m s  o u t - o f - r o u n d .

7 .  C o c k e d  o r  d i s t o r t e d  s h o e s .

8 .  T a p e r e d  o r  b a r r e l - s h a p e d  d r u m s .

1 .  R e a d j u s t  t o  r e c o m m e n d e d  c l e a r a n c e s .

2 .  T i g h t e n  s e c u r e l y .

3 .  C l e a n  o r  r e l i n e .

4 .  R e p l a c e .

5 .  R e a d j u s t .

6 .  G r i n d  o r  t u r n  d r u m s  i n  p a i r s .

7 .  S t r a i g h t e n  o r  r e p l a c e .

8.  G r i n d  o r  t u r n  i n  p a i r s .

S H O E  C L I C K

R E M E D YP R O B A B L E  C A U S E

1 .  S h o e s  l i f t  o f f  b a c k i n g  p l a t e  a n d  s n a p  b a c k .

2 .  H o l d  d o w n  s p r i n g s  w e a k .

3 .  S h o e  b e n t .

4 .  G r o o v e s  i n  b a c k i n g  p l a t e  p a d s .

1 .  C h a n g e  d r u m s  s i d e  t o  s i d e  o r  g r i n d  d r u m s  

( i n  p a i r s ) .

2 .  R e p l a c e  s p r i n g s .

3 .  S t r a i g h t e n .

4 .  G r i n d  a n d  l u b r i c a t e .

T R O U B L E  S H O O T I N G  P O W E R  H Y D R A U L I C  B R A K E S  ( V a c u u m  A s s i s t  U n i t s )

N O T E :  T h e  s a m e  t y p e s  o f  b r a k e  t r o u b l e s  a r e  e n c o u n t e r e d  w i t h  p o w e r  b r a k e s  a s  

w i t h  s t a n d a r d  b r a k e s .  B e f o r e  c h e c k i n g  t h e  p o w e r  b r a k e  s y s t e m  f o r  

s o u r c e  o f  t r o u b l e ,  r e f e r  t o  t r o u b l e  d i a g n o s i s  o f  s t a n d a r d  h y d r a u l i c  b r a k e s .  

A f t e r  t h e s e  p o s s i b l e  c a u s e s  h a v e  b e e n  e l i m i n a t e d ,  c h e c k  f o r  c a u s e  a s  

o u t l i n e d  b e l o w .

N O T E :  M a k e  t h e  f o l l o w i n g  t e s t  b e f o r e  c h e c k i n g  h a r d  p e d a l  f o r  t h e  c a u s e .  W i t h  

t h e  e n g i n e  s t o p p e d ,  d e p r e s s  t h e  b r a k e  p e d a l  s e v e r a l  t i m e s  t o  e l i m i n a t e  

a l l  v a c u u m  f r o m  t h e  s y s t e m .  A p p l y  t h e  b r a k e s ,  a n d  w h i l e  h o l d i n g  t h e  f o o t  

p r e s s u r e  o n  t h e  b r a k e  p e d a l ,  s t a r t  t h e  e n g i n e .  I f  t h e  u n i t  i s  o p e r a t i n g  

c o r r e c t l y ,  t h e  b r a k e  p e d a l  w i l l  m o v e  f o r w a r d  w h e n  t h e  e n g i n e  v a c u u m  

p o w e r  i s  a d d e d  t o  t h e  p e d a l  p r e s s u r e .  I f  t h i s  t e s t  s h o w s  t h a t  t h e  p o w e r  

u n i t  i s  n o t  o p e r a t i n g ,  t h e  t r o u b l e  m a y  b e  o n e  o f  t h e  f o l l o w i n g :

B R A K E  S Y S T E M  L O S E S  F L U I D

R E M E D YP R O B A B L E  C A U S E

1 .  E x t e r n a l  L e a k :  L e a k i n g - p i p e  c o n n e c t i o n s ,  h o s e ,  

w h e e l  c y l i n d e r s ,  m a s t e r  c y l i n d e r  h e a d  n u t ,  e t c .

2 .  I n t e r n a l  L e a k s :  P a s t  s e c o n d a r y  s e a l s  i n t o  

p o w e r  u n i t .  C h e c k  v a c u u m  h o s e  f o r  f l u i d .

1 .  C l e a n  p a r t s .  R e p l a c e  d e f e c t i v e  p a r t s .  T i g h t e n .

2 .  R e b u i l d  m a s t e r  c y l i n d e r .

N O  B O O S T  —  H A R D  P E D A L

R E M E D YP R O B A B L E  C A U S E

1 .  B e n t ,  b r o k e n  o b s t r u c t e d  t u b e .  C o l l a p s e d  h o s e .

2 .  S t u c k  c h e c k  v a l v e .

1 .  R e p l a c e  d e f e c t i v e  p a r t s .

2 .  R e p l a c e  v a l v e .
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BRAKES 5-27

N O  B O O S T  - -  H A R D  P E D A L  ( C o n t ' d . )

R E M E D YP R O B A B L E  C A U S E

3 .  A i r  i n l e t  b l o c k e d .

4 .  A i r  v a l v e  s t u c k .

5 .  F a u l t y  d i a p h r a g m .

6 .  F a u l t y  p i s t o n  s e a l .

7 .  L e a k s  i n t e r n a l l y .

8 .  L e a k i n g  v a c u u m  t a n k .

3 .  R e p l a c e  f i l t e r .  O p e n  p a s s a g e s .

4 .  D i s a s s e m b l e  u n i t  - -  c l e a n  —  r e p l a c e  d e f e c t i v e  

p a r t s .

5 .  R e p l a c e  d i a p h r a g m .

6 .  R e p l a c e  s e a l .

7 .  R e b u i l d .

8.  R e p a i r  t a n k .

S L O W  B R A K E  P E D A L  R E T U R N

R E M E D YP R O B A B L E  C A U S E

1 .  E x c e s s i v e  s e a l  f r i c t i o n  i n  p o w e r  u n i t .

2 .  F a u l t y  v a l v e  a c t i o n .

3 .  B r o k e n  r e t u r n  s p r i n g .

1 .  R e b u i l d  u n i t .  ^

2 .  R e b u i l d  u n i t .

3 .  R e p l a c e  s p r i n g .

B R A K E S  G R A B B Y

R E M E D YP R O B A B L E  C A U S E

1 .  B r o k e n  v a l v e  s p r i n g .

2 .  S t i c k i n g  v a c u u m  v a l v e .

3 .  R e a c t i o n  d i a p h r a g m  l e a k a g e .

1 .  R e b u i l d  u n i t .

2 .  C l e a n  a n d  l u b r i c a t e .

3 .  R e b u i l d  u n i t .

O n l y  h e a v y - d u t y  H y d r a u l i c  B r a k e  F l u i d  a s  s p e 

c i f i e d  i n  L U B R I C A T I O N  ( S E C .  0 )  s h o u l d  b e  u s e d  

i n  t h e  h y d r a u l i c  b r a k e  s y s t e m .  T h e  u s e  o f  o t h e r  

f l u i d s  m a y  c a u s e  d e t e r i o r a t i o n  o f  r u b b e r  c u p s  

i n  m a s t e r  a n d  w h e e l  c y l i n d e r s ,  a n d  m a y  i n d u c e  

c o r r o s i o n  o f  t h e  m e t a l  p a r t s  o f  t h e  c y l i n d e r s .
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BR&KE5 5-28

SPECIFICATIONS

FRONT BRAKES
T R U C K  S E R IE S H A N D  

T7Q 170
T y p e ....................................................................
A d j u s t m e n t .................................................
S i z e .......................................................................
Linin g W i d t h ..............................................
Linin g T h i c k n e s s ...................................
Lin in g A r e a - S q .  In.  per axle

T y p e  “ F ”  
Manual 

1 5 x 3  
3" 

Vie" 
199.0

T y p e  “ F ”  
Manual 

15 x 3V2 
314' 
5/l6" 

23 1 .1

REAR BRAKES
T R U C K  S ER IE S H A N D  

T70 170
T y p e ....................................................................
A d j u s t m e n t .................................................
S i z e ............ .................................................
Li ni n g W i d t h ..............................................
Li ni n g T h i c k n e s s ...................................
Lin in g A r e a — S q . In.  per axle

" F R - 3 ”
Manual

1 5 x 7
7"
W

440.0

“ F R - 3 ”  
Manual 
15 x 6 

6" 
W  

379.6

BRAKE CONTROLS
T R U C K  S E R IE S H70 T70 170
Wheel Cyl ind er Bore- 

Master Cyl ind er Bore

- F r o n t
Rear

. . l/ s "

. .  PA" 

. .  M "

W i"
P /4 "

1% "

lVt"
m "
P /4 "

POWER CYLINDERS
T R U C K  S ER IE S H70 170 T70

' Po w er  C yl in d er  Model N o .  . C -4 0 4 2- B C- 4 0 3 6- A C-4058
T y p e .................................................................... . T a n d e m  Diaph. T a n d e m  Diaph. T a n d e m  Diaph.
Overall  D ia m e te r ................................... 1 1 . 7 0 " 1 1 . 7 0 " 1 1 . 7 0 "
D iap h rag m S t r o k e .............................. 2.90" 4.25" 2.90"
Sla ve  C ylin d er  B o r e .......................... 1 . 1 9 " 1 .1 9 " 1 .1 9 "
D is pla ce me nt ............................................. 3.2 cu.  in. 4 .7  cu. in. 3.2 cu.  in.

9
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BRAKES 5-29

AIR BRAKES

BRAKE SYSTEM EQUIPMENT

T h e  a i r  b r a k e  s y s t e m  c o m p r i s e s  a  g r o u p  o f  

d e v i c e s ,  s o m e  o f  w h i c h  m a i n t a i n  a  s u p p l y  o f  c o m 

p r e s s e d  a i r ,  s o m e  o f  w h i c h  d i r e c t  a n d  c o n t r o l  t h e  

f l o w  o f  t h e  c o m p r e s s e d  a i r ,  a n d  o t h e r s  w h i c h  t r a n s 

f o r m  t h e  e n e r g y  o f  c o m p r e s s e d  a i r  i n t o  t h e  m e c h 

a n i c a l  f o r c e  a n d  m o t i o n  n e c e s s a r y  t o  a p p l y  t h e  

b r a k e s .  R e f e r  t o  f i g u r e  1  f o r  t y p i c a l  s c h e m a t i c  

d i a g r a m .

I n f o r m a t i o n  i n  t h i s  s e c t i o n  c o v e r s  a l l  s t a n d a r d  

a i r  b r a k e  e q u i p m e n t ,  a s  w e l l  a s  o t h e r  u n i t s  w h i c h  

a r e  u s e d  a s  o p t i o n a l  e q u i p m e n t  o n  s o m e  m o d e l s .

T h e r e  a r e  t w o  b a s i c a l l y  d i f f e r e n t  t y p e s  o f  a i r  

a c t u a t e d  b r a k e s  u s e d  o n  v e h i c l e s  c o v e r e d  b y  t h i s  

m a n u a l .  O n e  i s  t h e  c a m - t y p e  b r a k e  w h i c h  i s  e n e r 

g i z e d  b y  a n  a i r  c h a m b e r  a n d  s l a c k  a d j u s t e r  a r 

r a n g e m e n t .  T h e  o t h e r  i s  c a l l e d  S t o p m a s t e r ,  w h i c h  

i s  a  c o m p l e t e  a s s e m b l y  c o n s i s t i n g  o f  t w o  a i r  c h a m 

b e r s  c o n n e c t e d  t o  t w o  b r a k e  s h o e s  t h r o u g h  t u b e s  

c o n t a i n i n g  p u s h - r o d  a n d  p l u n g e r  a s s e m b l i e s .  A l l

i n f o r m a t i o n  r e l a t i v e  t o  S t o p m a s t e r  b r a k e s  i s  f o u n d  

u n d e r  t h e  h e a d i n g  o f  " S t o p m a s t e r  B r a k e s "  i n  t h i s  

s e c t i o n .  U n l e s s  o t h e r w i s e  s p e c i f i e d ,  a l l  p e d a l s ,  

v a l v e s ,  c o n t r o l s ,  e t c . ,  c o v e r e d  i n  t h i s  m a n u a l  

a p p l y  t o  b o t h  c a m - t y p e  a n d  S t o p m a s t e r  t y p e  b r a k e  

s y s t e m s .

BRAKE SYSTEM MAINTENANCE

N o r m a l  o p e r a t i o n  o f  b r a k i n g  s y s t e m  n e c e s s i 

t a t e s  p e r i o d i c  t e s t s ,  i n s p e c t i o n ,  a n d  a d j u s t m e n t s  t o  

a s s u r e  s a f e ,  e f f i c i e n t  o p e r a t i o n .  T e s t ,  i n s p e c t i o n ,  

a n d  a d j u s t m e n t  p r o c e d u r e s  f o r  e a c h  a i r  b r a k e  c o n 

t r o l  u n i t  a r e  d e s c r i b e d  u n d e r  i n d i v i d u a l  h e a d i n g s  

i n  t h i s  s e c t i o n .  S i n c e  t h e  v e h i c l e s  c o v e r e d  b y  t h i s  

S e r v i c e  M a n u a l  w i l l  b e  u s e d  i n  a  w i d e  v a r i e t y  o f  

o p e r a t i o n  t y p e s ,  i t  i s  i m p o s s i b l e  t o  f i x  m a i n t e n a n c e  

i n t e r v a l s  ( e i t h e r  t i m e  o r  m i l e a g e )  w h i c h  w i l l  s a t 

i s f a c t o r i l y  s u i t  a l l  c o n d i t i o n s .  T h e r e f o r e ,  a n y  s u c h  

i n t e r v a l s  s t a t e d  i n  t h e s e  m a i n t e n a n c e  p r o c e d u r e s  

m u s t  b e  r e l a t e d  t o  t h e  t y p e  o f  u s a g e  t o  w h i c h  a  

p a r t i c u l a r  v e h i c l e  i s  p u t .  O b v i o u s l y ,  a  t r u c k  u s e d

CONSTANT PRESSURE LINES 

DELIVERY LINES

1 Slack Adjuster
2 Standard Brake Chamber
3 Limiting and Quick Release

Valve
4 Air Compressor
5 Air Intake
6 Governor

23 22 20
7 Emergency/Parking

"Push-Pull" Valve
8 T railer Brake Hand

Control Valve
9 Two-Way Valve

10 Low Air Buzzer Switch
11 Air Gauge

12 Application Valve
13 Double Check Valve
14 Tractor Protection Valve
15 T railer Brake Service Line
16 T railer Brake Emergency

Line
17 Air Tanks

18 Relay Valve
19 Stopmaster Brake

Chambers
20 Check Valve
21 Moisture Ejector Valve
22 Drain Valve
23 Safety Valve t-2344

Figure J— Schematic Diagram of Typical Air Brake System
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BRAKES 5-30

i n  c i t y  " s t o p  a n d  s t a r t "  d r i v i n g  w i l l  r e q u i r e  d i f f e r 

e n t  s e r v i c e  o p e r a t i o n s  a n d  i n t e r v a l s  t h a n  o n e  h a u l 

i n g  " o v e r  t h e  r o a d "  f o r  l o n g  d i s t a n c e .  W i t h  t h i s  i n  

m i n d ,  a l l  s e r v i c e  i n t e r v a l s  s h o u l d  b e  r e l a t e d  t o  a  

s p e c i f i c  v e h i c l e .

C o m p r e s s i o n  a n d  s u b s e q u e n t  c o o l i n g  o f  a i r  

c a u s e s  t h e  m o i s t u r e  i n  t h e  a i r  t o  c o n d e n s e .  T h i s  

m o i s t u r e  c o l l e c t s  i n  a i r  t a n k  a n d  s h o u l d  b e  d r a i n e d  

d a i l y .  D r a i n  c o c k s  a r e  p r o v i d e d  a t  b o t t o m  o f  a i r  

t a n k s  f o r  t h i s  p u r p o s e .  S a t i s f a c t o r y  d r a i n i n g  i s  

a c c o m p l i s h e d  o n l y  b y  l e a v i n g  t h e  d r a i n  c o c k s  o p e n  

a f t e r  c o m p r e s s e d  a i r  h a s  e s c a p e d  a n d  u n t i l  a l l  

d r a i n a g e  s t o p s .

S o m e  v e h i c l e s  a r e  e q u i p p e d  w i t h  a  m o i s t u r e  

e j e c t o r  v a l v e  ( o p t i o n a l ) ,  w h i c h  e l i m i n a t e s  t h e  n e e d  

f o r  d a i l y  d r a i n a g e  o f  a i r  t a n k s .  F o r  d e s c r i p t i o n  o f  

h o w  t h i s  v a l v e  w o r k s ,  r e f e r  t o  p r o c e d u r e s  u n d e r  

h e a d i n g  o f  " M o i s t u r e  E j e c t o r  V a l v e . "

T h e  c o m p l e t e  a i r  s y s t e m  s h o u l d  b e  c h e c k e d  

f o r  l e a k a g e  a t  r e g u l a r  i n t e r v a l s .  B u i l d  u p  a i r  p r e s 

s u r e  i n  s y s t e m  t o  g o v e r n o r  c u t - o u t  p o i n t ,  t h e n  w i t h

L i n e  t o  A i r  G a u g e  

V a l v e  M o u n t i n g  B o l t  

a n d  N u t  ( i n  E n g i n e  

C o m p a r t m e n t )

L i n e s  t o  T r a i l e r  

B r a k e s  H a n d  C o n t r o l  

V a l v e

9  A p p l i c a t i o n

4  D o u b l e  C h e c k  V a l v e  

a n d  S t o p  L i g h t  S w i t c h

5  L i n e  t o  T r a c t o r  

P r o t e c t i o n  V a l v e

6 P e d a l  S t o p  B u t t o n  

?  P e d a l  A s s e m b l y

8 P e d a l  t o  V a l v e  B o l t s  

V a l v e  A s s e m b l y  T - 2 1 2 6

e n g i n e  s t o p p e d  a n d  b r a k e s  r e l e a s e d ,  o b s e r v e  r a t e  

o f  a i r  p r e s s u r e  d r o p  r e g i s t e r e d  b y  t h e  d a s h  a i r  

p r e s s u r e  d r o p  r e g i s t e r e d  b y  t h e  d a s h  a i r  p r e s s u r e  

g a u g e .  T h e  r a t e  o f  d r o p  s h o u l d  n o t  e x c e e d  t w o  

p o u n d s  p e r  m i n u t e .  W i t h  e n g i n e  s t o p p e d  a n d  b r a k e s  

f u l l y  a p p l i e d ,  o b s e r v e  r a t e  o f  a i r  p r e s s u r e  d r o p  

r e g i s t e r e d  b y  t h e  d a s h  g a u g e .  R a t e  o f  d r o p  s h o u l d  

n o t  e x c e e d  t h r e e  p o u n d s  p e r  m i n u t e .  I f  l e a k a g e  i s  

e x c e s s i v e ,  l e a k a g e  t e s t  s h o u l d  b e  m a d e  a t  a i r  l i n e  

c o n n e c t i o n s  a n d  a t  a l l  a i r  b r a k e  c o n t r o l  u n i t s  a s  

d i r e c t e d  u n d e r  i n d i v i d u a l  h e a d i n g s  l a t e r  i n  t h i s  

s e c t i o n .

I n  c o l d  w e a t h e r ,  p a r t i c u l a r  a t t e n t i o n  s h o u l d  b e  

g i v e n  t o  d r a i n i n g  o f  m o i s t u r e  f r o m  a i r  s y s t e m .

BRAKE ADJUSTMENTS

B r a k e  a d j u s t m e n t s  t o  c o m p e n s a t e  f o r  n o r m a l  

l i n i n g  w e a r  a r e  m a d e  a t  s l a c k  a d j u s t e r  a t  e a c h  

w h e e l .  A d j u s t m e n t  m u s t  b e  m a d e  b e f o r e  p u s h  r o d  

t r a v e l  r e a c h e s  t h e  m a x i m u m  w o r k i n g  s t r o k e .

Figure 2—Brake Pedal and Application Valve
Installed (Conventional Cab—Typical)

o
- h

1  P u s h  R o d  t o  P e d a l  P i n

2  P u s h  R o d

3  A p p l i c a t i o n  V a l v e

4  V a l v e  a n d  P e d a l  S u p p o r t

B r a c k e t

5  A p p l i c a t i o n  V a l v e  P i s t o n

C u p

6 P e d a l  S t o p  S c r e w

L o c k  N u t  

P e d a l  t o  B r a c k e t  

P i n

P e d a l  1,563

Figure 3—Brake Pedal and Linkage IT il l  Cab)
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BRAKES 5-31

P E D A L  S T O P  S C R E W  A D J U S T M E N T  

( C O N V E N T I O N A L  M O D E L S  -  F i g .  2 )

O n  7 0 ,  8 0 ,  a n d  9 0  c o n v e n t i o n a l  m o d e l s ,  b o t h  

M i d l a n d - R o s s  a n d B e n d i x - W e s t i n g h o u s e  a p p l i c a t i o n  

v a l v e s  ( p e d a l  a s s e m b l y  i n c l u d e d )  a r e  u s e d .  M i d -  

l a n d - R o s s  h a s  a  s t o p  s c r e w  a n d  B e n d i x - W e s t i n g -  

h o u s e  h a s  a  s t o p  b u t t o n  a s  p a r t  o f  t h e  a s s e m b l y .  

T h i s  s t o p  s c r e w ,  o r  b u t t o n ,  i s  u s e d  t o  a d j u s t  p e d a l  

t o  p r o v i d e  p r o p e r  p e d a l  t r a v e l .  I f  t r a v e l  i s  t o o  

g r e a t ,  a p p l i c a t i o n  w i l l  b e  t o o  s l o w  a n d  f u l l  a p p l i 

c a t i o n  m a y  n o t  b e  o b t a i n e d .  I f  t r a v e l  i s  n o t  g r e a t  

e n o u g h ,  b r a k e s  m a y  n o t  r e l e a s e  c o m p l e t e l y .  A d j u s t  

s t o p  s c r e w  ( b u t t o n )  a s  f o l l o w s :

1 .  L o o s e n  l o c k  n u t .

2 .  T u r n  s t o p  s c r e w  ( M - R )  i n t o  p e d a l  b r a c k e t  

u n t i l  p e d a l  r o l l e r  d o e s  n o t  t o u c h  e x p o s e d  e n d  o f  

v a l v e  p i s t o n ;  o r  ( B - W )  u n t i l  p l u n g e r  d o e s  n o t  t o u c h  

v a l v e  p i s t o n .

3 .  T u r n  s t o p  s c r e w  ( M - R )  o u t  o f  p e d a l  b r a c k e t  

u n t i l  r o l l e r  J U S T  T O U C H E S  e x p o s e d  e n d  o f  v a l v e  

p i s t o n ;  o r  ( B - W )  u n t i l  p l u n g e r  J U S T  T O U C H E S  

v a l v e  p i s t o n .  I n  o t h e r  w o r d s ,  t h e r e  s h o u l d  b e  N O  

F R E E  P L A Y  b e t w e e n  p e d a l  a n d  v a l v e  p i s t o n .

4 .  T i g h t e n  l o c k  n u t  w i t h o u t  m o v i n g  s t o p  s c r e w  

( o r  b u t t o n ) .

5 .  C h e c k  b r a k e s  f o r  a p p l i c a t i o n  a n d  r e l e a s e .

1  S h i m s  7  P u s h  R o d

2  T r e a d l e  S t o p  B u m p e r  8 P u s h  R o d  B o o t

3  M o u n t i n g  P l a t e  t o  9  M o u n t i n g  P l a t e

A p p l i c a t i o n  V a l v e  B o l t  1 0  A p p l i c a t i o n  V a l v e

4  T r e a d l e  P i n  P i s t o n  C u p

5  P u s h  R o d  P i n  1 1  A p p l i c a t i o n  V a l v e

6  T r e a d l e  t p m -7 5 8 3

P E D A L  S T O P  S C R E W  A D J U S T M E N T  

( T I L T  C A B  M O D E L S  -  F i g .  3 )

P e d a l  s t o p  s c r e w  a d j u s t m e n t  c o n t r o l s  t h e  e x 

h a u s t  o p e n i n g  b e t w e e n  t h e  h o l l o w  e n d  o f  t h e  a p p l i 

c a t i o n  v a l v e  p i s t o n  a n d  t h e  e x h a u s t  v a l v e .  I t  a l s o  

c o n t r o l s  t h e  p e d a l  t r a v e l  b e f o r e  b r a k e  a p p l i c a t i o n  

b e g i n s .  I f  s t o p  s c r e w  i s  t u r n e d  d o w n  t o o  f a r ,  i t  w i l l  

p r e v e n t  t h e  p i s t o n  f r o m  l e a v i n g  t h e  e x h a u s t  v a l v e  

a n d  b r a k e s  w i l l  n o t  r e l e a s e .  I f  i t  d o e s  n o t  o p e n  f a r  

e n o u g h  i t  c a n  r e s u l t  i n  s l o w  b r a k e  r e l e a s e .  I f  s t o p  

s c r e w  i s  n o t  t u r n e d  d o w n  f a r  e n o u g h ,  e x c e s s i v e  

p e d a l  t r a v e l  w i l l  b e  r e q u i r e d  t o  s t a r t  t h e  b r a k e  a p 

p l i c a t i o n ,  a n d  f u l l  a p p l i c a t i o n  m a y  n o t  b e  o b t a i n e d .  

A d j u s t  s t o p  s c r e w  a s  f o l l o w s :

1 .  L o o s e n  l o c k  n u t  o n  p e d a l  s t o p  s c r e w .

2 .  B a c k  s t o p  s c r e w  o u t  u n t i l  t h e r e  i s  f r e e  p l a y  

b e t w e e n  t h e  p u s h  r o d  a n d  t h e  a p p l i c a t i o n  v a l v e  

p i s t o n  c u p .

3 .  T u r n  s t o p  s c r e w  d o w n  u n t i l  a l l  f r e e  p l a y  i s  

r e m o v e d ;  t h e n  b a c k  s c r e w  o u t  V2  t u r n  a n d  l o c k .

4 .  H o l d  s t o p  s c r e w  w h i l e  t i g h t e n i n g  l o c k  n u t .

6 M o u n t i n g  P l a t e  t o

C a b  F l o o r  B o l t  

a n d  N u t

7  A p p l i c a t i o n  V a l v e

8 C u t o u t  i n  C a b  F l o o r

f o r  A p p l i c a t i o n  

V a l v e  

M o u n t i n g  P l a t e  t o  

A p p l i c a t i o n  V a l v e

T r e a d l e  C o v e r  

T r e a d l e  F u l c r u m  

P in

T r e a d l e  F u l c r u m  

P i n  R o l l  P i n  

A c c e s s  H o l e  t o  

M o u n t i n g  B o l t  

M o u n t i n g  P l a t e  t o  

A p p l i c a t i o n  V a l v e  

B o l t

10
11
12

1 3

C a b  F l o o r  

M o u n t i n g  P l a t e  

M o u n t i n g  P l a t e  t o  

C a b  F l o o r  B o l t  

a n d  N u t  

B o o t

1 4  P l u n g e r

1 5 T r e a d l e  R o l l e r  P i n
T -6 1 24

Figure 4—Brake Treadle Installation

Figure 5 —Brake Application Valve 
Installation
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BRAKES 5-32

Figure 6 —Typical A ir Brake Adjustment

5 .  C h e c k  b r a k e  o p e r a t i o n  f o r  f u l l  a p p l i c a t i o n  

a n d  r e l e a s e .

T R E A D L E  A D J U S T M E N T

C h e c k  f o r  f r e e  t r a v e l  b e t w e e n  e n d  o f  p u s h  r o d  

a n d  p i s t o n  c u p .  I f  n e c e s s a r y ,  r e m o v e  t r e a d l e  p i n ,  

t h e n  r e m o v e  t r e a d l e  s t o p  b u m p e r  a n d  a d d  s h i m s  

u n d e r  b u m p e r  a s  n e c e s s a r y  t o  r e m o v e  c l e a r a n c e  

b e t w e e n  p u s h  r o d  a n d  p i s t o n  c u p .  I n s t a l l  t r e a d l e  

p i n  a n d  s e c u r e  w i t h  c o t t e r  p i n .  I n s t a l l  t h e  c o m p l e t e  

a s s e m b l y  o n  t o e b o a r d  a n d  a t t a c h  w i t h  t h r e e  b o l t s ,  

l o c k  w a s h e r s ,  a n d  n u t s .

B R A K E  T R E A D L E  A D J U S T M E N T

T h e  t r e a d l e  u s e d  o n  A l u m .  T i l t  v e h i c l e s  i s  

N O T  a d j u s t a b l e  f o r  t r e a d l e  h e i g h t  o r  f r e e  t r a v e l .  

R e f e r  t o  f i g u r e  5  f o r  i l l u s t r a t i o n  o f  t r e a d l e  a n d  

v a l v e  i n s t a l l e d .

B R A K E  L I N I N G  W E A R  A D J U S T M E N T  ( F i g .  6)

N O T E :  O n  v e h i c l e s  e q u i p p e d  w i t h  " S t o p m a s t e r "  

b r a k e s ,  b r a k e  s h o e  a d j u s t m e n t  i s  c o v e r e d  u n d e r  

" S t o p m a s t e r  B r a k e s "  n e a r  e n d  o f  t h i s  s e c t i o n .

S l a c k  a d j u s t e r s  f u n c t i o n  a s  a d j u s t a b l e  l e v e r s  

a n d  p r o v i d e  a  q u i c k  a n d  e a s y  m e t h o d  o f  a d j u s t i n g  

t h e  b r a k e s  t o  c o m p e n s a t e  f o r  n o r m a l  l i n i n g  w e a r .  

P o s i t i v e - l o c k i n g  t y p e  s l a c k  a d j u s t e r s  a r e  u s e d  o n  

a l l  v e h i c l e s .  I n t e r n a l  c o n s t r u c t i o n  o f  a l l  s l a c k  a d 

j u s t e r s  i s  a s  s h o w n  i n  f i g u r e  7 ,  h o w e v e r ,  l e v e r  

a r m  ( b o d y )  m a y  b e  o f f s e t  t o  s u i t  i n s t a l l a t i o n  r e 

q u i r e m e n t s .  R e f e r  t o  " A i r  B r a k e  S p e c i f i c a t i o n s ”  

a t  e n d  o f  t h i s  s e c t i o n  t o  d e t e r m i n e  s l a c k  a d j u s t e r  

t y p e  u s e d .

T h e  m o s t  e f f i c i e n t  b r a k e  a c t i o n  w i t h  " S "  c a m  

b r a k e s ,  w i l l  b e  o b t a i n e d  w h e n  t h e  a r m  t r a v e l  o f  

t h e  s l a c k  a d j u s t e r  i s  h e l d  t o  a  m i n i m u m  s o  t h a t

\  4

PUSH LOCK SLEEVE IN TO 
DISENGAGE HEAD OF WORM 
SHAFT TO MAKE ADJUSTMENT

LOCK SLEEVE MUST COME OUT 
AND ENGAGE HEAD OF WORM 
SHAFT TO LOCK ADJUSTMENT

L o c k  S l e e v e  

S p r i n g  

D o w e l  

L e v e r

R u b b e r  P l u g

6 W o r m

7  W o r m  S h a f t

8 G e a r

9  C o v e r  P l a t e

T-2325

Figure 7—Slack Adjuster

t h e  f u l l  l e n g t h  o f  t h e  l e v e r  i s  u t i l i z e d  d u r i n g  b r a k e  

a p p l i c a t i o n .  M i n o r  a d j u s t m e n t  t o  c o m p e n s a t e  f o r  

n o r m a l  l i n i n g  w e a r  s h o u l d  b e  c o n f i n e d  t o  t h e  s l a c k  

a d j u s t e r s .

P u s h  r o d  t r a v e l  s h o u l d  b e  m a i n t a i n e d  a s  s h o r t  

a s  p o s s i b l e  w i t h o u t  b r a k e s  d r a g g i n g  ( r e f e r  t o  f i g .  

6) .  P u s h  r o d  t r a v e l  s h o u l d  b e  c h e c k e d  a f t e r  e v e r y

2,000 m i l e s  o f  o p e r a t i o n  t o  d e t e r m i n e  w h e t h e r  a d 

j u s t m e n t  i s  n e c e s s a r y .  B r a k e  l i n i n g s  s h o u l d  b e  

r e p l a c e d  b e f o r e  w e a r  e x p o s e s  r i v e t  h e a d s  a n d  

c a u s e s  d r u m  d a m a g e .

1 .  W i t h  w h e e l  j a c k e d  u p ,  t u r n  s l a c k  a d j u s t e r  

w o r m  s h a f t  u n t i l  b r a k e  d r a g s ,  t h e n  b a c k  o f f  u n t i l  

w h e e l  t u r n s  f r e e l y .

N O T E :  L o c k  s l e e v e  m u s t  b e  p u s h e d  i n  b e f o r e  

w o r m  s h a f t  c a n  b e  t u r n e d  ( f i g .  7 ) .  M a k e  s u r e  s l e e v e  

i s  p u s h e d  i n  f a r  e n o u g h  t o  c l e a r  h e x  e n d  o f  w o r m  

s h a f t  b e f o r e  t u r n i n g  s h a f t .

2 .  B e  s u r e  w h e e l  t u r n s  f r e e l y  w i t h  b r a k e s  

f u l l y  r e l e a s e d .  A f t e r  c o m p l e t i n g  a d j u s t m e n t ,  m a k e  

s u r e  l o c k  s l e e v e  c o m e s  o u t  a n d  e n g a g e s  h e x  e n d  

o f  w o r m  s h a f t  ( f i g .  7 ) .  P r y  s l e e v e  o u t  w i t h  s c r e w 

d r i v e r  i f  n e c e s s a r y .  C o a t  l o c k  s l e e v e  a n d  e n d  o f  

w o r m  s h a f t  w i t h  w h e e l  b e a r i n g  g r e a s e  t o  k e e p  o u t  

d i r t  a n d  m o i s t u r e  t o  a s s u r e  f r e e  m o v e m e n t  o f  

s l e e v e  a t  n e x t  a d j u s t m e n t .
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A d j u s t i n g  W o r m  S h a f t  

L u b r i c a t i o n  H o l e  P l u g  

C l e v i s  P i n  

S l a c k  A d j u s t e r  

A d j u s t i n g  C l e v i s  

M o u n t i n g  B r a c k e t ________

B r a k e  C h a m b e r  

A i r  B r a k e  H o s e  

F r o n t  A x l e  

B r a k e  C a m s h a f t  

S n a p  R i n g

Figure 8—Brake Chamber and Slack 
Adjuster Installed IFront)

SLACK ADJUSTERS

S L A C K  A D J U S T E R  O P E R A T I N G  T E S T

A p p l y  b r a k e s  a n d  m a k e  s u r e  a l l  s l a c k  a d j u s t 

e r s  r o t a t e  f r e e l y  a n d  w i t h o u t  b i n d i n g .  R e l e a s e  

b r a k e s  a n d  m a k e  s u r e  a l l  s l a c k  a d j u s t e r s  r e t u r n  

t o  r e l e a s e d  p o s i t i o n  f r e e l y  w i t h o u t  b i n d i n g .

W i t h  b r a k e s  r e l e a s e d ,  m a k e  s u r e  t h e  a n g l e  

f o r m e d  b y  s l a c k  a d j u s t e r  a r m  a n d  b r a k e  c h a m b e r  

p u s h  r o d  i s  g r e a t e r  t h a n  9 0  d e g r e e s .  A l l  s l a c k  a d 

j u s t e r s  s h o u l d  b e  s e t  a t  t h e  s a m e  a n g l e .  W i t h  

b r a k e s  a p p l i e d ,  m a k e  s u r e  t h e  a n g l e  f o r m e d  b y  t h e  

s l a c k  a d j u s t e r  a r m  a n d  b r a k e  c h a m b e r  p u s h  r o d  i s  

s t i l l  s l i g h t l y  g r e a t e r  t h a n  9 0  d e g r e e s  a n d  t h a t  a l l  

a r e  a t  t h e  s a m e  a n g l e .  I f  a n g l e  i s  l e s s  t h a n  9 0  d e 

g r e e s  w i t h  b r a k e s  a p p l i e d ,  s l a c k  a d j u s t e r  i s  g o i n g  

" o v e r  c e n t e r . "  A d j u s t  b r a k e s  a s  p r e v i o u s l y  d e s 

c r i b e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

S L A C K  A D J U S T E R  R E P L A C E M E N T  

( R e f e r  t o  F i g s .  8 a n d  9 )

R e m o v a l

1 .  R e m o v e  c l e v i s  p i n  a t t a c h i n g  b r a k e  c h a m b e r  

p u s h  r o d  y o k e  t o  s l a c k  a d j u s t e r .

2 .  R e m o v e  l o c k  r i n g  o r  c o t t e r  p i n  a n d  s p a c e r  

s e c u r i n g  s l a c k  a d j u s t e r  o n  c a m s h a f t .  S l i d e  s l a c k  

a d j u s t e r  o f f  e n d  o f  s h a f t .

1  A i r  B r a k e  H o s e

2  B r a k e  C h a m b e r

3  M o u n t i n g  B r a c k e t

4  S l a c k  A d j u s t e r

5  R e a r  A x l e

9

10

S n a p  R i n g  

B r a k e  C a m s h a f t  

L u b r i c a t i o n  H o l e  P lu g  

C l e v i s  p i n

A d j u s t i n g  C l e v i s  T - 2 196

Figure 9—Brake Chamber and Slack Adjuster Installed (Rear)

I n s t a l l a t i o n

1 .  I f  a  n e w  s l a c k  a d j u s t e r  i s  b e i n g  i n s t a l l e d ,  

m a k e  s u r e  i t  i s  t h e  s a m e  s i z e  a n d  t y p e  a s  t h a t  

r e m o v e d .  M a k e  s u r e  s p a c i n g  w a s h e r  i s  i n  p l a c e  

o n  c a m s h a f t .  S l i d e  s l a c k  a d j u s t e r  o n t o  c a m s h a f t  

a n d  a t t a c h  w i t h  s p a c e r  a n d  l o c k  r i n g  o r  c o t t e r  p i n .

2 .  C o n n e c t  b r a k e  c h a m b e r  p u s h  r o d  y o k e  t o  

s l a c k  a d j u s t e r  w i t h  c l e v i s  p i n  a n d  c o t t e r  p i n .  

R e f e r  t o  " B r a k e  C h a m b e r  I n s t a l l a t i o n ”  f o r  a d j u s t 

m e n t  o f  b r a k e  c h a m b e r  p u s h  r o d .

3 .  A d j u s t  b r a k e s  a s  d i r e c t e d  u n d e r  " B r a k e  

A d j u s t m e n t s . ”

BRAKE CHAMBERS (STANDARD)

A l l  s e r v i c e  i n f o r m a t i o n  i n  t h e  f o l l o w i n g  p a r a 

g r a p h s  r e f e r s  o n l y  t o  s t a n d a r d  c h a m b e r s  u s e d  

w i t h  c a m - t y p e  b r a k e s .  C h a m b e r s  u s e d  w i t h  S t o p -  

m a s t e r  b r a k e s  a r e  c o v e r e d  u n d e r  t h e  s e p a r a t e  

h e a d i n g  o f  " S t o p m a s t e r  B r a k e s . "  T h e r e  a r e  a l s o  

t w o  t y p e s  o f  " F a i l - S a f e ”  c h a m b e r s  c o v e r e d  u n d e r  

t h e i r  r e s p e c t i v e  h e a d i n g s  o f  " S t a n d a r d  F a i l - S a f e "  

a n d  " S u p e r  F a i l - S a f e . "  A  f o u r t h  t y p e  b r a k e  c h a m 

b e r  ( o p t i o n a l  e q u i p m e n t )  i s  c o v e r e d  u n d e r  t h e  

h e a d i n g  o f  " B r a k e  C h a m b e r  ( A n c h o r l o k ) . "

A n  a i r  b r a k e  c h a m b e r  i s  u s e d  a t  e a c h  w h e e l  

t o  c o n v e r t  t h e  e n e r g y  o f  c o m p r e s s e d  a i r  i n t o  t h e  

m e c h a n i c a l  f o r c e  a n d  m o t i o n  r e q u i r e d  t o  a p p l y  t h e  

b r a k e s .  T h e  y o k e  o n  t h e  b r a k e  c h a m b e r  p u s h  r o d  

c o n n e c t s  t o  a  s l a c k  a d j u s t e r  w h i c h  i s  m o u n t e d  o n
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BRAKES 5-34

Figure 70—Relay Valve and A ir Tank Installed (Typical)

t h e  b r a k e  c a m s h a f t .  P u s h  r o d  o p e n i n g  a n d  f o u r  

e q u a l l y  s p a c e d  h o l e s  n e a r  c l a m p i n g  f l a n g e  i n  n o n 

p r e s s u r e  p l a t e  p r o v i d e  f o r  b r e a t h i n g  a n d  d r a i n a g e .  

F o r  i l l u s t r a t i o n  o f  b r a k e  c h a m b e r s  i n s t a l l e d  s e e  

f i g u r e  8 ( a t  f r o n t  a x l e )  a n d  f i g u r e  9  ( a t  r e a r  a x l e ) .

B r a k e  c h a m b e r s  h a v e  t w o  d i f f e r e n t  t y p e  c l a m p  

r i n g s ;  ( 1 )  a  t w o - p i e c e  r i n g  w i t h  t w o  b o l t s  a n d  ( 2)  

a  o n e - p i e c e  c l a m p  r i n g  w i t h  t w o  b o l t s  a t  t h e  c l a m p  

r i n g  j o i n t .

p r e s s u r e  p l a t e .  N o  l e a k a g e  i s  p e r m i s s i b l e .  I f  l e a k 

a g e  i s  e v i d e n t ,  t i g h t e n  c l a m p  r i n g  b o l t s .

b .  W i t h  b r a k e s  f u l l y  a p p l i e d ,  c h e c k  f o r  l e a k 

a g e  t h r o u g h  t h e  d i a p h r a g m  b y  c o a t i n g  t h e  p u s h  r o d  

h o l e  a n d  d r a i n  h o l e s  i n  n o n - p r e s s u r e  p l a t e  w i t h  

s o a p  s u d s .  N o  l e a k a g e  i s  p e r m i s s i b l e .  I f  l e a k a g e  

i s  e v i d e n t ,  r e p l a c e  t h e  d i a p h r a g m .

B R A K E  C H A M B E R  R E P L A C E M E N T

B R A K E  C H A M B E R  O P E R A T I O N

A s  a i r  p r e s s u r e  e n t e r s  t h e  b r a k e  c h a m b e r  

b e h i n d  t h e  d i a p h r a g m ,  t h e  d i a p h r a g m  f o r c e s  p u s h  

r o d  o u t w a r d ,  t h u s  a p p l y i n g  f o r c e  t o  t h e  s l a c k  a d 

j u s t e r  w h i c h  r o t a t e s  b r a k e  c a m s h a f t ,  a p p l y i n g  

b r a k e s .  W h e n  a i r  p r e s s u r e  i s  r e l e a s e d  f r o m  t h e  

b r a k e  c h a m b e r ,  t h e  b r a k e  s h o e  r e t u r n  s p r i n g s  a n d  

t h e  p u s h  r o d  s p r i n g  r e t u r n  b r a k e  s h o e s ,  c a m s h a f t ,  

s l a c k  a d j u s t e r ,  p u s h  r o d ,  a n d  d i a p h r a g m  t o  r e 

l e a s e d  p o s i t i o n .

B R A K E  C H A M B E R  S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t

A p p l y  b r a k e s  a n d  s e e  t h a t  t h e  b r a k e  c h a m b e r  

p u s h  r o d s  m o v e  o u t  p r o m p t l y  w i t h o u t  b i n d i n g .  R e 

l e a s e  b r a k e s  a n d  s e e  t h a t  t h e y  r e t u r n  t o  r e l e a s e d  

p o s i t i o n  w i t h o u t  b i n d i n g .

2 .  L e a k a g e  T e s t

a .  W h i l e  f u l l  b r a k e  p r e s s u r e  i s  b e i n g  d e l i v e r 

e d  a p p l y  s o a p  s u d s  t o  c l a m p  r i n g  h o l d i n g  t h e  d i a 

p h r a g m  i n  p l a c e  b e t w e e n  p r e s s u r e  p l a t e  a n d  n o n 

1 .  R e m o v a l

D i s c o n n e c t  a i r  l i n e  f r o m  b r a k e  c h a m b e r .  D i s 

c o n n e c t  p u s h  r o d  y o k e  f r o m  s l a c k  a d j u s t e r .  R e m o v e  

n u t s  f r o m  b r a k e  c h a m b e r  m o u n t i n g  s t u d s ,  t h e n  

r e m o v e  b r a k e  c h a m b e r  a s s e m b l y .

2 .  I n s t a l l a t i o n

I n s t a l l  b r a k e  c h a m b e r  o n  m o u n t i n g  b r a c k e t  

a n d  s e c u r e  w i t h  s t u d  n u t s  a n d  l o c k  w a s h e r s .  C o n 

n e c t  p u s h  r o d  y o k e  t o  s l a c k  a d j u s t e r .  A d j u s t  b r a k e s  

a s  p r e v i o u s l y  d i r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t . ”  

A p p l y  b r a k e s  a n d  m a k e  s u r e  p u s h  r o d  i s  c o r r e c t  

l e n g t h .  A n g l e  f o r m e d  b y  p u s h  r o d  a n d  s l a c k  a d 

j u s t e r  s h o u l d  b e  g r e a t e r  t h a n  9 0  d e g r e e s  w i t h  

b r a k e s  r e l e a s e d ,  a n d  w i t h  b r a k e s  a p p l i e d  a f t e r  

b e i n g  a d j u s t e d ,  t h i s  a n g l e  s h o u l d  s t i l l  b e  g r e a t e r  

t h a n  9 0  d e g r e e s ;  i n  o t h e r  w o r d s ,  t h e  s l a c k  a d j u s t e r  

s h o u l d  n o t  g o  " o v e r  c e n t e r "  d u r i n g  b r a k e  a p p l i c a 

t i o n .  I f  n e c e s s a r y ,  a d j u s t  y o k e  o n  p u s h  r o d  t o  o b 

t a i n  t h i s  c o n d i t i o n .  P u s h  r o d  m u s t  n o t  e x t e n d  t h r o u g h  

y o k e  f a r  e n o u g h  t o  i n t e r f e r e  w i t h  s l a c k  a d j u s t e r .  

T e s t  a s  d i r e c t e d  u n d e r  " S e r v i c e a b i l i t y  T e s t s . ”
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M A I N T E N A N C E

I t  i s  r e c o m m e n d e d  t h a t  a l l  b r a k e  c h a m b e r s  b e  

r e m o v e d ,  d i s a s s e m b l e d ,  i n s p e c t e d  a n d  t h o r o u g h l y  

c l e a n e d  a t  t h e  t i m e  t h a t  b r a k e s  a r e  r e l i n e d  o r  a t  

o n e  y e a r  p e r i o d s ,  w h i c h e v e r  o c c u r s  f i r s t  ( a l s o  

d e p e n d e n t  u p o n  t y p e  o f  o p e r a t i o n  a n d  o p e r a t o r  e x 

p e r i e n c e ) .  A n y  p a r t s  w o r n ,  c r a c k e d ,  o r  d e t e r i o r 

a t e d  s h o u l d  b e  r e p l a c e d .

AIR TANKS

T h e  n u m b e r  o f  a i r  t a n k s  u s e d  a n d  t h e i r  m o u n t 

i n g  l o c a t i o n s  v a r y  f r o m  m o d e l  t o  m o d e l .  ( R e f e r  t o  

f i g u r e  1 0  f o r  t y p i c a l  i n s t a l l a t i o n . )  O n  s t e e l  t i l t  c a b  

m o d e l s  o n e  t a n k  i s  m o u n t e d  c r o s s w a y s  b e t w e e n  

f r a m e  s i d e  r a i l s  b e h i n d  f r o n t  b u m p e r  a n d  i n  f r o n t  

o f  f i r s t  f r a m e  c r o s s m e m b e r .  O n  c o n v e n t i o n a l  

7 0  m o d e l s  t h e  t a n k s  a r e  m o u n t e d  u n d e r  t h e  c a b  

i n  t h e  l e f t  s t e p  a r e a ,  a n d  o n  c o n v e n t i o n a l  9 0  

m o d e l s  t a n k  i s  m o u n t e d  o n  t h e  l e f t  f r a m e  r a i l .  

S t a n d a r d  a i r  t a n k  o n  c o n v e n t i o n a l  m o d e l s  i s  a  

d i v i d e d  t a n k  w h i c h  i n c o r p o r a t e s  a  w e t  t a n k  a n d  a  

d r y  t a n k  i n  t h e  s a m e  a s s e m b l y ,  d i v i d e d  b y  a  c h e c k  

v a l v e  w h i c h  i s  b u i l t  i n t o  t h e  t a n k .

M o s t .  A l u m .  T i l t  m o d e l s  h a v e  t h r e e  a i r  t a n k s .  

T h e  m a i n  t a n k  i s  a  d i v i d e d  t a n k  a n d  i s  m o u n t e d  

b e l o w  t h e  l e f t  f r a m e  r a i l ,  b e h i n d  t h e  f u e l  t a n k .  T h e  

p a r k i n g  b r a k e  t a n k  i s  m o u n t e d  j u s t  a h e a d  o f  t h e  

m a i n  t a n k  b e h i n d  t h e  b a t t e r y  t r a y .  A n  a u x i l i a r y  t a n k  

i s  m o u n t e d  i n s i d e  t h e  r i g h t  f r a m e  r a i l ,  d i r e c t l y  

a b o v e  t h e  r e a r  a x l e .

T h e  p u r p o s e  o f  t h e  a i r  t a n k s  i s  t o  p r o v i d e  a  

p l a c e  t o  s t o r e  c o m p r e s s e d  a i r  s o  t h e r e  w i l l  a l 

w a y s  b e  a n  a m p l e  s u p p l y  a v a i l a b l e  f o r  i m m e d i a t e  

o p e r a t i o n  o f  t h e  b r a k e s .  T a n k s  p r o v i d e  s t o r a g e  f o r  

s u f f i c i e n t  c o m p r e s s e d  a i r  f o r  s e v e r a l  b r a k e  a p 

p l i c a t i o n s  w i t h  e n g i n e  s t o p p e d .

A n o t h e r  p u r p o s e  o f  t h e  a i r  t a n k s  i s  t o  p r o v i d e  

a  p l a c e  w h e r e  t h e  a i r ,  h e a t e d  d u r i n g  c o m p r e s s i o n ,  

c a n  c o o l  a n d  t h e  w a t e r  v a p o r  c a n  c o n d e n s e .  M o s t  

o f  t h i s  c o n d e n s a t i o n  t a k e s  p l a c e  i n  t h e  " w e t "  t a n k ;  

t h i s  i s  t h e  t a n k  i n t o  w h i c h  t h e  c o m p r e s s e d  a i r  i s  

f i r s t  d i s c h a r g e d  f r o m  t h e  c o m p r e s s o r .  C o n d e n s 

a t i o n  s h o u l d  b e  d r a i n e d  f r o m  a l l  a i r  t a n k s  d a i l y .  

T o  d r a i n  t a n k s  p r o p e r l y ,  l e a v e  d r a i n  c o c k s  o p e n

u n t i l  a l l  a i r  e s c a p e s  a n d  d r a i n i n g  s t o p s .  D a i l y  

d r a i n i n g  i s  n o t  n e c e s s a r y  o n  t h o s e  m o d e l s  w h i c h  

h a v e  t h e  o p t i o n a l  m o i s t u r e  e j e c t o r  v a l v e .

A l l  p r e s s u r e  f o r  o p e r a t i o n  o f  t h e  b r a k e s  a n d  

a i r  c o m p r e s s o r  g o v e r n o r  i s  t a k e n  f r o m  t h e  d r y  

t a n k .  A  o n e - w a y  c h e c k  v a l v e  a t  i n l e t  t o  s e c o n d  t a n k  

p r e v e n t s  l o s s  o f  a i r  p r e s s u r e  f r o m  t h e  s e c o n d  t a n k  

i n  t h e  e v e n t  o f  l e a k a g e  i n  t h e  f i r s t  t a n k  o r  a i r  c o m 

p r e s s o r  d i s c h a r g e  l i n e .  O n  t a n d e m  a x l e  m o d e l s ,  a  

t h i r d  a i r  t a n k  o r  a  l a r g e r  t a n k  i s  u s e d  t o  p r o v i d e  

s u f f i c i e n t  v o l u m e  o f  a i r  f o r  t h e  a d d i t i o n a l  b r a k e  

c h a m b e r s .  A l l  a i r  l i n e s  a r e  i n t e r c o n n e c t e d  i n  a  

m a n n e r  s i m i l a r  t o  t h e  s i n g l e  a x l e  m o d e l s .

A i r  t a n k  U - b o l t s  a n d  s u p p o r t  b r a c k e t  t o  f r a m e  

b o l t s  s h o u l d  b e  c h e c k e d  f o r  l o o s e n e s s  a t  r e g u l a r  

i n t e r v a l s  a n d  t i g h t e n e d  i f  n e c e s s a r y .  A i r  t a n k  m a y  

b e  c l e a n e d  i n s i d e  u s i n g  s t e a m  o r  h o t  w a t e r .  I f  c o r 

r o s i o n  o r  o t h e r  d a m a g e  h a s  w e a k e n e d  t h e  t a n k ,  i t  

m u s t  b e  r e p l a c e d .

AIR TANK CHECK VALVE

O n e - w a y  c h e c k  v a l v e  i s  i n s t a l l e d  a t  i n l e t  

t o  s e c o n d  a i r  t a n k  o n  s t e e l  t i l t  c a b  m o d e l s  a n d  

t o  p a r k i n g  b r a k e  t a n k  o n  A l u m .  T i l t  m o d e l s .  

C h e c k  v a l v e  p r e v e n t s  l o s s  o f  a i r  p r e s s u r e  f r o m  

s e c o n d  a i r  t a n k  i n  t h e  e v e n t  o f  l e a k a g e  i n  t h e  f i r s t  

t a n k  o r  i n  t h e  a i r  c o m p r e s s o r  d i s c h a r g e  l i n e .  A r 

r o w  o n  v a l v e  b o d y  i n d i c a t e s  d i r e c t i o n  o f  a i r  f l o w  

t h r o u g h  v a l v e .

C h e c k  v a l v e  s h o u l d  b e  r e m o v e d ,  d i s a s s e m b l e d ,  

a n d  c l e a n e d  a t  r e g u l a r  i n t e r v a l s .  T h e  r u b b e r  v a l v e  

s e a t  s h o u l d  b e  r e p l a c e d  i f  t h e r e  i s  a n y  e v i d e n c e  o f  

d e t e r i o r a t i o n  o r  h a r d e n i n g .  V a l v e  s p r i n g  s h o u l d  b e  

r e p l a c e d  i f  w e a k e n e d  b y  r u s t  o r  c o r r o s i o n .  V a l v e  

d i s c  s h o u l d  b e  p e r f e c t l y  s m o o t h  a n d  f r e e  o f  r u s t  o r  

c o r r o s i o n .  W h e n  i n s t a l l i n g  c h e c k  v a l v e ,  m a k e  s u r e  

i t  i s  i n s t a l l e d  t o  p e r m i t  a i r  f l o w  f r o m  f i r s t  t a n k  

i n t o  s e c o n d  t a n k  a s  i n d i c a t e d  b y  t h e  a r r o w  o n  v a l v e  

b o d y .

Figure 11 —Divided Air Tank Figure 12—A ir Tank Check Valve
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BRAKES 5-36

O n  c o n v e n t i o n a l  m o d e l s  a n d  S e r i e s  9 5 0 2  m o d e l s  

t h e  c h e c k  v a l v e  i s  b u i l t  i n t o  t h e  a i r  t a n k  a t  t h e  

p o i n t  w h e r e  t h e  t a n k  i s  d i v i d e d  ( s e e  f i g .  1 1 ) .  T h i s  

t y p e  c h e c k  v a l v e  i s  a  s p r i n g - l o a d e d  v a l v e  a n d  

f u n c t i o n s  t h e  s a m e  a s  t h e  o t h e r  o n e - w a y  c h e c k  

v a l v e .  T h e  v a l v e  i s  a c c e s s i b l e  b y  r e m o v i n g  t h e  

v a l v e  c a p  f r o m  t h e  a i r  t a n k .  U s e  c a u t i o n  w h e n  r e 

m o v i n g  c a p  a s  v a l v e  i s  s p r i n g - l o a d e d .  R e p l a c e  a n y  

p a r t s  w h i c h  a p p e a r  c o r r o d e d  o r  d e t e r i o r a t e d .

D I V I D E D  T A N K  C H E C K  V A L V E  S E R V I C E  

( R e f e r  t o  F i g .  1 2 )

1 .  D r a i n  a i r  f r o m  a l l  r e s e r v o i r s .

2 .  R e m o v e  c a p  n u t  c a r e f u l l y .  N u t  c o m p r e s s e s  

v a l v e  s p r i n g  a n d  p a r t s  w i l l  " f l y  o f f "  i f  n o t  r e m o v e d  

c a r e f u l l y .

3 .  R e m o v e  s p r i n g ,  s p r i n g  s e a t ,  a n d  v a l v e .

4 .  I n s p e c t  a l l p a r t s f o r  c r a c k i n g ,  d e t e r i o r a t i o n ,  

o r  s w o l l e n  c o n d i t i o n .  D i s c a r d  a n y  b a d  p a r t s .

5 .  C l e a n  v a l v e  s e a t  a r e a .

6 .  R e a s s e m b l e ,  u s i n g  n e w  p a r t s  a s  n e c e s s a r y .  

I n s t a l l  v a l v e ,  s p r i n g  s e a t ,  a n d  s p r i n g .

7 .  C o m p r e s s  s p r i n g  b y  p u s h i n g  d o w n  o n  c a p  

n u t  a n d  t h r e a d  c a p  n u t  i n t o  t a n k .  T i g h t e n  c a p  n u t .

8 .  B u i l d  u p  a i r  p r e s s u r e  i n  s y s t e m  a n d  d e t e r 

m i n e  e f f e c t i v e n e s s  o f  c h e c k  v a l v e  b y  o p e n i n g  d r a i n  

c o c k  o n  " w e t "  p o r t i o n  o f  t a n k  a n d  n o t e  p r e s s u r e  

r e t e n t i o n  i n  " d r y "  p o r t i o n  o f  t a n k .

SAFETY VALVE

A  s a f e t y  v a l v e  i s  i n s t a l l e d  i n  a i r  t a n k  t o  e l i m 

i n a t e  t h e  p o s s i b i l i t y  o f  a i r  p r e s s u r e  b u i l d i n g  u p  i n  

t h e  s y s t e m  b e y o n d  a  s a f e  m a x i m u m  i n  t h e  e v e n t  

o f  f a i l u r e  o f  t h e  a i r  c o m p r e s s o r  g o v e r n o r .

O P E R A T I O N

W h e n  p r e s s u r e  i n  a i r  t a n k  i s  b u i l t  u p  t o  e x 

c e e d  1 4 5  t o  1 5 5  p s i ,  a i r  p r e s s u r e  f o r c e s  b a l l  v a l v e  

o f f  s e a t ,  p e r m i t t i n g  a i r  p r e s s u r e  t o  e s c a p e  t h r o u g h  

e x h a u s t  p o r t  t o  a t m o s p h e r e .  A f t e r  p r e s s u r e  b l e e d s  

d o w n ,  s p r i n g  f o r c e s  b a l l  b a c k  o n t o  s e a t .

M A I N T E N A N C E

C h e c k  s a f e t y  v a l v e  p e r i o d i c a l l y  f o r  l e a k a g e ,

Body 
Ball Seat 
Ball Valve 
Exhaust Port 
Spring_______

t I i  
9  5 8

6 Adjusting Screw
7 Stem
8 Lock Nut
9 Spring Cage

Figure 13—Safety Valve

u s i n g  s o a p  s u d s  a t  e x h a u s t  p o r t ,  w i t h  9 0  p o u n d s  

p r e s s u r e  i n  t a n k .  L e a k a g e  s h o u l d  n o t  e x c e e d  a

3 - i n c h  b u b b l e  i n  3  s e c o n d s .  O n c e  a  y e a r ,  s a f e t y  

v a l v e  s h o u l d  b e  d i s a s s e m b l e d ,  c l e a n e d  w i t h  k e r o 

s e n e ,  a n d  r e s e t  t o  b l o w  o f f  a t  1 4 5  t o  1 5 5  p o u n d s  

p r e s s u r e .

A D J U S T M E N T  ( F i g .  1 3 )

1 .  L o o s e n  l o c k  n u t .

2 .  A d j u s t  p r e s s u r e  b y  t u r n i n g  a d j u s t i n g  s c r e w .  

T u r n  c l o c k w i s e  t o  i n c r e a s e  p r e s s u r e  o r  c o u n t e r 

c l o c k w i s e  t o  d e c r e a s e  p r e s s u r e .

3 .  T i g h t e n  l o c k  n u t .

RELAY VALVE

R e l a y  v a l v e  ( f i g .  1 0 )  i s  u s e d  a t  r e a r  b r a k e s  

o n  a l l  t a n d e m  a x l e  m o d e l s .  R e a r  b r a k e  a p p l i 

c a t i o n  a n d  r e l e a s e  i s  m a d e  t h r o u g h  t h e  r e l a y  

v a l v e .  T h e  s u p p l y  l i n e  f r o m  t h e  a i r  t a n k  c o n 

n e c t s  t o  t h e  c a v i t y  i n  t h e  l o w e r  p a r t  o f  t h e  v a l v e ,  

p r o v i d i n g  a  s o u r c e  o f  h i g h  p r e s s u r e  a i r  c l o s e  t o  

t h e  r e a r  b r a k e  c h a m b e r s  a t  a l l  t i m e s .  T h e  r e l a y  

v a l v e  a n d  b r a k e  a p p l i c a t i o n  v a l v e  a r e  i n t e r c o n n e c 

t e d  b y  a  s m a l l e r  a i r . l i n e  w h i c h  d e l i v e r s  a i r  p r e s 

s u r e  t o  t h e  t o p  o f  t h e  r e l a y  v a l v e  d i a p h r a g m  o r  

p i s t o n  t o  a c t u a t e  t h e  v a l v e .  I n  a d d i t i o n  t o  p r o v i d i n g  

m o r e  r a p i d  a p p l i c a t i o n  o f  t h e  r e a r  b r a k e s ,  t h e  

r e l a y  v a l v e  a l s o  f u l f u l l s  t h e  f u n c t i o n  o f  a  q u i c k  

r e l e a s e  v a l v e ,  p e r m i t t i n g  r a p i d  r e l e a s e  o f  a i r  

p r e s s u r e  f r o m  t h e  r e a r  b r a k e  c h a m b e r s .

T h e  p i s t o n  t y p e  v a l v e  i s  u s e d  o n  c o n v e n t i o n a l  

m o d e l s  a n d  A l u m .  T i l t  m o d e l s  a n d  t h e  d i a p h r a g m  

t y p e  i s  u s e d  o n  s t e e l  t i l t  c a b  m o d e l s  a n d  R 7 5 0 0  

m o d e l s .  T h e  p r i n c i p l e  o f  o p e r a t i o n  o f  b o t h  v a l v e s  

i s  t h e  s a m e .  T e s t s  p r o c e d u r e s  a n d  r e p l a c e m e n t  

p r o c e d u r e s  a l s o  a p p l y  t o  b o t h  t y p e  v a l v e s .

R E L A Y  V A L V E  S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t

W i t h  a i r  s y s t e m  f u l l y  c h a r g e d ,  a p p l y  b r a k e s  

a n d  m a k e  s u r e  r e a r  b r a k e s  a p p l y  p r o m p t l y .  R e 

l e a s e  b r a k e s  a n d  m a k e  s u r e  p r e s s u r e  i s  q u i c k l y  

e x h a u s t e d  f r o m  t h e  e x h a u s t  p o r t  o f  t h e  r e l a y  v a l v e .  

I f  e x h a u s t  i s  s l o w ,  c l e a n  e x h a u s t  p o r t  f i l t e r  a n d  

s t r a i n e r  p l a t e s .

2 .  L e a k a g e  T e s t s

a .  W i t h  b r a k e s  r e l e a s e d ,  c o v e r  e x h a u s t  p o r t  

w i t h  s o a p  s u d s  a n d  c h e c k  f o r  l e a k s .  L e a k a g e  i s  

c a u s e d  b y  s u p p l y  v a l v e  n o t  s e a t i n g  p r o p e r l y .

b .  W i t h  b r a k e s  a p p l i e d ,  c o v e r  e x h a u s t  p o r t  

w i t h  s o a p  s u d s  a n d  c h e c k  f o r  l e a k s .  L e a k a g e  i s  

c a u s e d  b y  d e f e c t i v e  d i a p h r a g m ,  p i s t o n  O - r i n g ,  o r  

s e a t .

c .  I f  l e a k a g e  i s  e x c e s s i v e ,  r e m o v e  r e l a y  v a l v e  

a n d  r e p a i r  o r  r e p l a c e  w i t h  n e w  v a l v e .
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BRAKES 5-37

R E L A Y  V A L V E  R E P L A C E M E N T  

( R e f e r  t o  F i g .  1 0 )

R e m o v a l

E x h a u s t  a i r  p r e s s u r e  f r o m  a i r  s y s t e m .  D i s 

c o n n e c t  a l l  a i r  l i n e s  f r o m  v a l v e .  R e m o v e  m o u n t i n g  

b o l t s ,  t h e n  r e m o v e  v a l v e  a s s e m b l y  f r o m  v e h i c l e .

I n s t a l l a t i o n

M o u n t  v a l v e  o n  c r o s s m e m b e r  o r  b r a c k e t  a n d  

t i g h t e n  m o u n t i n g  b o l t s  f i r m l y .  C o n n e c t  a i r  l i n e s  t o  

v a l v e ,  r e f e r r i n g  t o  " A i r  L i n e s "  s e c t i o n  f o r  t o r q u e  

s p e c i f i c a t i o n s  f o r  a i r  l i n e  f i t t i n g s .  B u i l d  u p  a i r  

p r e s s u r e  i n  s y s t e m ,  t h e n  t e s t  v a l v e  a s  d i r e c t e d  

u n d e r  " S e r v i c e a b i l i t y  T e s t s . ”

PRESSURE PROTECTION VALVE

T h e  p r e s s u r e  p r o t e c t i o n  v a l v e  i s  u s e d  a s  s t a n d 

a r d  e q u i p m e n t  o n  a l l  c o n v e n t i o n a l  c a b  m o d e l s  i n  

t h e  7 0  S e r i e s  a n d  o n  a l l  A l u m ,  t i l t  m o d e l s ,  i t  

i s  m o u n t e d  i n  a  d e l i v e r y  p o r t  o f  t h e  a p p l i c a t i o n  

v a l v e  o n  7 0  M o d e l s  a n d  i n  t h e  j u n c t i o n  p l a t e  o n  

t h e  f l o o r  o f  t h e  c a b  t u n n e l  o n  A l u m ,  t i l t  m o d e l s .  

O n  o t h e r  S e r i e s  t r u c k s  i t  m a y  b e  u s e d  w i t h  o p t i o n a l  

e q u i p m e n t  ( a i r  s h i f t ,  d i f f e r e n t i a l  l o c k ,  e t c . ) .  I n  

t h e  o p t i o n a l  a p p l i c a t i o n ,  i t  i s  l o c a t e d  i n  t h e  o u t l e t  

a i r  l i n e  o f  a i r  t a n k  b e t w e e n  a i r  t a n k  a n d  o p t i o n a l  

e q u i p m e n t .

T h e  f u n c t i o n  o f  t h e  v a l v e  i s  t o  c l o s e  t h e  a i r  

l i n e s  t o  h o r n s ,  w i p e r s ,  t r a n s m i s s i o n  s h i f t ,  d i f f e r 

e n t i a l  l o c k ,  e t c . ,  w h e n  t h e  p r e s s u r e  i n  t h e  m a i n  a i r  

s y s t e m  f a l l s  b e l o w  6 5  p s i  ( ±  5  l b s . ) .  T h u s ,  i n  t h e  

e v e n t  o f  p r e s s u r e  l o s s  t o  6 5  p s i ,  t h e r e  s t i l l  w i l l  b e  

s u f f i c i e n t  p r e s s u r e  l e f t  t o  a p p l y  s e r v i c e  o r  e m e r g 

e n c y  b r a k e s  a n d  s t o p  t h e  v e h i c l e .

R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  E x h a u s t  a i r  p r e s s u r e  f r o m  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s  t o  v a l v e .

4 .  R e m o v e  v a l v e  f r o m  p o r t  o f  a p p l i c a t i o n  

v a l v e  ( o r  a i r  t a n k  l i n e ) .

I n s t a l l a t i o n

1 .  I n s t a l l  v a l v e  i n  d e l i v e r y  p o r t  o f  a p p l i c a t i o n  

v a l v e  ( o r  a i r  t a n k  l i n e ) .

2 .  C o n n e c t  a i r  l i n e s  t o  v a l v e .

3 .  B u i l d  u p  a i r  p r e s s u r e  i n  s y s t e m  a n d  c h e c k  

f o r  l e a k s .

4 .  D r a i n  a i r  p r e s s u r e  i n  s y s t e m  b e l o w  6 5  p s i  

a n d  c h e c k  t o  d e t e r m i n e  i f  v a l v e  h a s  s h u t  o f f  s u p p l y  

t o  a p p l i c a b l e  u n i t s .

QUICK RELEASE VALVE

Q u i c k  r e l e a s e  v a l v e  i s  u s e d  a s  s t a n d a r d  e q u i p 

m e n t  a t  b o t h  f r o n t  a n d  r e a r  b r a k e s  o n  s o m e  m o d e l s ,

a n d  a t  f r o n t  b r a k e s  o n l y  o n  o t h e r  m o d e l s .  T h e  p u r 

p o s e  o f  t h e  q u i c k  r e l e a s e  v a l v e  i s  t o  r e d u c e  t h e  

t i m e  r e q u i r e d  t o  r e l e a s e  t h e  b r a k e s  b y  h a s t e n i n g  

t h e  e x h a u s t  o f  a i r  p r e s s u r e  f r o m  t h e  b r a k e  c h a m 

b e r s .  T h e  v a l v e  c o n s i s t s  o f  a  b o d y  c o v e r  a n d  

d i a p h r a g m  s o  a r r a n g e d  a s  t o  p e r m i t  a i r  p r e s s u r e  

t o  f l o w  t h r o u g h  t h e  v a l v e  i n  o n e  d i r e c t i o n .  W h e n  

a p p l i c a t i o n  p r e s s u r e  i s  r e d u c e d ,  t h e  a i r  p r e s s u r e  

w h i c h  h a s  p a s s e d  t h r o u g h  t h e  v a l v e  i s  p e r m i t t e d  

t o  e s c a p e  t h r o u g h  t h e  e x h a u s t  p o r t .

S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t

A p p l y  b r a k e s  a n d  o b s e r v e  t h a t  w h e n  b r a k e s  

a r e  r e l e a s e d ,  a i r  p r e s s u r e  i s  e x h a u s t e d  f r e e l y  

t h r o u g h  t h e  e x h a u s t  p o r t  o f  t h e  v a l v e .  B e  s u r e  t h e  

e x h a u s t  p o r t  i s  n o t  r e s t r i c t e d  i n  a n y  w a y .

2 .  L e a k a g e  T e s t

W i t h  b r a k e s  a p p l i e d ,  c o a t  t h e  e x h a u s t  p o r t  

w i t h  s o a p  s u d s  t o  c h e c k  l e a k a g e .  L e a k a g e  i s  c a u s e d  

e i t h e r  b y  d i r t  o n  e x h a u s t  s e a t ,  b y  a  w o r n  d i a p h r a g m ,  

o r  b y  a  d a m a g e d  e x h a u s t  s e a t  o n  v a l v e  c o v e r .

Q U I C K  R E L E A S E  V A L V E  R E P L A C E M E N T  

R e m o v a l

D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .  R e m o v e  t w o  

b o l t s  a t t a c h i n g  v a l v e  t o  c r o s s m e m b e r  o r  a x l e  

b r a c k e t  a n d  r e m o v e  v a l v e  a s s e m b l y .

I n s t a l l a t i o n

M o u n t  v a l v e  o n  c r o s s m e m b e r  o r  a x l e  b r a c k e t  

a n d  t i g h t e n  m o u n t i n g  b o l t s  f i r m l y .  C o n n e c t  a i r  

l i n e s  t o  v a l v e ,  r e f e r r i n g  t o  " A i r  L i n e s "  s e c t i o n  f o r  

t o r q u e  s p e c i f i c a t i o n s  f o r  a i r  l i n e  f i t t i n g s .  B u i l d  u p  

a i r  p r e s s u r e  i n  s y s t e m ,  t h e n  t e s t  v a l v e  a s  d i r e c 

t e d  u n d e r  " S e r v i c e a b i l i t y  T e s t s . "

MOISTURE EJECTOR VALVE

D E S C R I P T I O N  A N D  O P E R A T I O N

T h e  m o i s t u r e  e j e c t o r  v a l v e  i s  m o u n t e d  o n  a  

b r a c k e t  a t t a c h e d  t o  t h e  c a b  s t e p  s u p p o r t  c l o s e  t o  

t h e  w e t  a i r  t a n k  o n  C o n v e n t i o n a l  M o d e l s .  O n  

A l u m .  T i l t  M o d e l s ,  t h e  m o i s t u r e  e j e c t o r  v a l v e  i s  

m o u n t e d  o n  a  b r a c k e t  o n  t h e  f r a m e  c r o s s m e m b e r  

a h e a d  o f  a n d  a b o v e  t h e  m a i n  a i r  t a n k .  M o i s t u r e  i s  

e j e c t e d  e a c h  t i m e  t h e  b r a k e s  a r e  r e l e a s e d .  A i r  

p r e s s u r e  l i f t s  a c t u a t o r  w h i c h  l i f t s  p l u n g e r ,  m o v i n g  

i n l e t  v a l v e  o f f  s e a t .  T h i s  p e r m i t s  f l o w  o f  a i r  f r o m  

w e t  t a n k  i n t o  c o l u m n  s e c t i o n  o f  v a l v e .  W h e n  

b r a k e s  a r e  r e l e a s e d ,  a i r  p r e s s u r e  s n a p s  a c t u a t o r  

b a c k  i n  p l a c e ,  a l l o w i n g  a i r  a n d  m o i s t u r e  i n  c o l 

u m n  t o  e s c a p e  p a s t  p l u n g e r  s e a t  t h r o u g h  e x h a u s t  

p o r t  o f  l o w e r  b o d y  t o  a t m o s p h e r e .  S p r i n g  t h e n  

r e t u r n s  i n l e t  s e a t  a n d  p l u n g e r  s e a t  t o  “ O F F ”  p o 

s i t i o n .  T h i s  a c t i o n  t a k e s  p l a c e  e a c h  t i m e  b r a k e s  

a r e  a p p l i e d  a n d  r e l e a s e d ,  t h e r e b y  o p e r a t i n g  a
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Figure 7 4—Moisture Ejector Valve Installed (Typical)

c o n t i n u o u s  p r o c e s s  o f  m o i s t u r e  e j e c t i o n  f r o m  

b r a k e  a i r  s y s t e m .

T h e  m o i s t u r e  e j e c t o r  v a l v e  i s  N O T  s t a n d a r d  

e q u i p m e n t .  I t  i s  o f f e r e d  a s  o p t i o n a l  e q u i p m e n t  o n l y  

o n  a l l  m o d e l s .

R E P L A C E M E N T  ( R e f e r  t o  F i g .  1 4 )

R e m o v a l

1 .  E x h a u s t  a i r  f r o m  s y s t e m .

2 .  D i s c o n n e c t  a i r  l i n e s  a t  v a l v e .

3 .  R e m o v e  b o l t s  w h i c h  f a s t e n  v a l v e  t o  b r a c k e t  

o n  c a b  s t e p  s u p p o r t  a n d  r e m o v e  v a l v e .

I n s t a l l a t i o n

1 .  P o s i t i o n  v a l v e  o n  b r a c k e t  o n  c a b  s t e p  s u p 

p o r t  a n d  s e c u r e  w i t h  a t t a c h i n g  b o l t s .

2 .  C o n n e c t  a i r  l i n e s  a t  v a l v e .

3 .  B u i l d  u p  a i r  p r e s s u r e  i n  s y s t e m .  C h e c k  

o p e r a t i o n  o f  v a l v e  w h i l e  a p p l y i n g  a n d  r e l e a s i n g  

b r a k e s .  C h e c k  f o r  l e a k s .

BRAKE APPLICATION VALVES

GENERAL

T h e  b r a k e  a p p l i c a t i o n  v a l v e s  u s e d  o n  m o d e l s  

c o v e r e d  b y  t h i s  m a n u a l  a l l  o p e r a t e  o n  t h e  s a m e  

b a s i c  p r i n c i p l e .  T h e  p h y s i c a l  s h a p e  o f  t h e  v a l v e s  

a n d  t h e  m e t h o d s  o f  m o u n t i n g  d i f f e r  a c c o r d i n g  t o  

m o d e l .  T h e r e  a r e  t h r e e  m o u n t i n g  t y p e s ;  s t e e l  t i l t  

c a b  m o d e l s ,  A l u m ,  t i l t  m o d e l s ,  a n d  c o n v e n t i o n a l  

c a b  m o d e l s .

C O N V E N T I O N A L  C A B  M O D E L S

T h e  a p p l i c a t i o n  v a l v e  o n  t h e s e  m o d e l s  i s  

f a s t e n e d  t o  t h e  c o w l  ( f i g .  2 ) .  T h e  a p p l i c a t i o n  v a l v e  

h a s  t w o  s t u d s  a s  p a r t  o f  t h e  a s s e m b l y  a n d  o n e  

t h r e a d e d  b o l t  h o l e .  T h e  a p p l i c a t i o n  v a l v e  i s  m o u n t 

e d  i n s i d e  t h e  c a b  a n d  s t u d s  e x t e n d  t h r o u g h  h o l e s  

i n  c o w l .  N u t s  a n d  l o c k  w a s h e r s  a r e  i n s t a l l e d  o n  

s t u d s  o n  e n g i n e  c o m p a r t m e n t  s i d e  a l o n g  w i t h  o n e  

b o l t  t o  f a s t e n  a p p l i c a t i o n  v a l v e  s e c u r e l y  t o  c o w l .  

A  p e d a l  b r a c k e t  a n d  p e d a l  a s s e m b l y  i s  f a s t e n e d  t o  

t h e  b o t t o m  o f  t h e  a p p l i c a t i o n  v a l v e  b y  t h r e e  b o l t s .  

P e d a l  a s s e m b l y  c o n t a c t s  a p p l i c a t i o n  v a l v e  p i s t o n  

w i t h  a n  u p w a r d  m o v e m e n t .  T h e  e x h a u s t  p o r t  i s  o n  

t h e  b a c k  s i d e  o f  t h e  a p p l i c a t i o n  v a l v e  a n d  e x h a u s t  

a i r  e s c a p e s  i n t o  t h e  e n g i n e  c o m p a r t m e n t .

S T E E L  T I L T  C A B  M O D E L S

T h e  a p p l i c a t i o n  v a l v e  i s  m o u n t e d  o n  a  s u p p o r t

b r a c k e t  i n  a n  i n v e r t e d  p o s i t i o n  i n s i d e  t h e  c a b .  T h e  

a c t u a t i n g  p u s h  r o d  f r o m  t h e  b r a k e  p e d a l  e x t e n d s  

u p  t h r o u g h  t h e  b r a c k e t  i n t o  t h e  v a l v e  p i s t o n  c u p  

a s  s h o w n  i n  f i g u r e  3 .  A  b r e a t h e r  t u b e  i s  i n s t a l l e d  

i n  t h e  e x h a u s t  o p e n i n g  i n  p l a c e  o f  f i l t e r  s c r e e n s  

a n d  a  h o s e  c o n n e c t e d  t o  t h e  t u b e  c a r r i e s  t h e  e x 

h a u s t  a i r  d o w n  b e l o w  t h e  c a b  f l o o r .

A L U M .  T I L T  M O D E L S

O n  t h e s e  m o d e l s ,  a p p l i c a t i o n  v a l v e  i s  m o u n t e d  

b e l o w  c a b  f l o o r  i n  a n  u p r i g h t  p o s i t i o n .  T h e  v a l v e  i s  

a t t a c h e d  t o  a  m o u n t i n g  p l a t e  w h i c h  i s  b o l t e d  t o  t o p  

s i d e  o f  c a b  f l o o r .  T h e  b r a k e  t r e a d l e  i s  a t t a c h e d  t o  

t h e  m o u n t i n g  p l a t e  a l s o ,  a n d  t h e  p u s h  r o d  e x t e n d s  

d o w n  t h r o u g h  t h e  f l o o r  i n t o  t h e  v a l v e  p i s t o n  c u p .  

R e f e r  t o  f i g u r e  5 .

APPLICATION VALVE 

REPLACEMENT

O n  a l l  c o n v e n t i o n a l  c a b  m o d e l s  e x c e p t  M H  a n d  

M I  9 0 ,  b o t h  M i d l a n d - R o s s  a n d  B e n d i x - W e s t i n g -  

h o u s e  a p p l i c a t i o n  v a l v e s  a r e  i n t e r c h a n g e a b l e  a s  

c o m p l e t e  a s s e m b l i e s  ( i n c l u d i n g  p e d a l ) .  T h e  c o m 

p o n e n t  p a r t s  a r e  n o t  i n t e r c h a n g e a b l e .  A l l  v a l v e  

p o r t s ,  m o u n t i n g  h o l e s  a n d  b r a c k e t s  a r e  l o c a t e d  i n
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t h e  s a m e  r e l a t i v e  p l a c e s  t o  p e r m i t  r e p l a c e m e n t  o f  

a s s e m b l i e s  r e g a r d l e s s  o f  m a n u f a c t u r e r .  T h e  f o l 

l o w i n g  p r o c e d u r e s  c o v e r i n g  r e m o v a l  a n d  i n s t a l l 

a t i o n ,  a p p l y  t o  b o t h  B e n d i x - W e s t i n g h o u s e  a n d  M i d -  

l a n d - R o s s  v a l v e s .

C O N V E N T I O N A L  C A B  M O D E L S  ( F i g .  2 )

R e m o v a l

1 .  T o  r e m o v e  p e d a l  o n l y ,  r e m o v e  c o t t e r  p i n  

a n d  d r i v e  o u t  p e d a l  t o  b r a c k e t  p i n .

2 .  T o  r e m o v e  p e d a l  a n d  v a l v e  a s  a n  a s s e m b l y  

b l o c k  v e h i c l e  w h e e l s  o r  h o l d  b y  s o m e  m e a n s  o t h e r  

t h a n  a i r  b r a k e s .

3 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

4 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e  b o t h  i n  

c a b  a n d  i n  e n g i n e  c o m p a r t m e n t .

5 .  F r o m  e n g i n e  s i d e  o f  c o w l ,  r e m o v e  o n e  b o l t  

a n d  t w o  s t u d  n u t s  w h i c h  f a s t e n  v a l v e  t o  c o w l .

6 .  R e m o v e  p e d a l  a n d  v a l v e  a s s e m b l y  f r o m  

i n s i d e  c a b .

I n s t a l l a t i o n

1 .  P l a c e  p e d a l  a n d  v a l v e  a s s e m b l y  i n  p o s i t i o n  

o n  c o w l  i n s i d e  c a b .

2 .  F r o m  e n g i n e  c o m p a r t m e n t  s i d e  o f  c o w l ,  

i n s t a l l  o n e  b o l t  a n d  t w o  s t u d  n u t s  t o  f a s t e n  v a l v e  

t o  c o w l .

3 .  C o n n e c t  a i r  l i n e s  t o  v a l v e ,  b o t h  i n  c a b  a n d  

i n  e n g i n e  c o m p a r t m e n t .

4 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

5 .  C h e c k  f o r  l e a k s .

6 . T e s t  o p e r a t i o n  o f  b r a k e s .

N O T E :  V a r i o u s  i t e m s  o f  s p e c i a l  o r  o p t i o n a l  

e q u i p m e n t  a r e  o f t e n  a s s e m b l e d  i n  o u t l e t  p o r t s  o f  

t h e  v a l v e ,  s u c h  a s  l o w  a i r  p r e s s u r e  s w i t c h ,  d o u b l e  

c h e c k  v a l v e ,  s t o p  l i g h t  s w i t c h ,  e t c .  T h e s e  i t e m s  

m a y  b e  r e m o v e d  s e p a r a t e l y  f r o m  t h e  v a l v e  b y  d i s 

c o n n e c t i n g  p r o p e r  a i r  l i n e s ,  w i t h o u t  t h e  n e c e s s i t y  

o f  r e m o v i n g  t h e  v a l v e  f r o m  t h e  v e h i c l e .  T h e y  m a y  

a l s o  b e  t a k e n  o u t  w i t h  t h e  v a l v e  a s  a n  a s s e m b l y ,  

i f  d e s i r e d .

S T E E L  T I L T  C A B  M O D E L S  ( F i g .  3 )

R e m o v a l

1 .  T o  r e m o v e  p e d a l  o n l y ,  r e m o v e  c o t t e r  p i n  

a n d  d r i v e  o u t  p e d a l  t o  b r a c k e t  p i n .

2 .  T o  r e m o v e  p e d a l ,  v a l v e ,  a n d  b r a c k e t  a s  a n  

a s s e m b l y  o r  v a l v e  o n l y ,  b l o c k  v e h i c l e  w h e e l s  o r  

h o l d  b y  s o m i ?  m e a n s  o t h e r  t h a n  a i r  b r a k e s .

3 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

4 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

5 .  D i s c o n n e c t  e x h a u s t  h o s e  f r o m  v a l v e  e x h a u s t  

p o r t .

6 .  R e m o v e  b o l t s  w h i c h  a t t a c h  s u p p o r t  b r a c k e t  

t o  c a b  a n d  r e m o v e  c o m p l e t e  a s s e m b l y  o r '

7 .  I f  v a l v e  o n l y  i s  t o  b e  r e m o v e d ,  r e m o v e  b o l t s  

w h i c h  a t t a c h  v a l v e  t o  s u p p o r t  b r a c k e t  a n d  r e m o v e  

v a l v e .

I n s t a l l a t i o n

1 .  T o  i n s t a l l  v a l v e  o n l y ,  p l a c e  v a l v e  i n  p o s i 

t i o n  o n  s u p p o r t  b r a c k e t  a n d  a t t a c h  w i t h  b o l t s  o r :

2 .  T o  i n s t a l l  p e d a l ,  v a l v e  a n d  s u p p o r t  b r a c k e t  

a s  a n  a s s e m b l y ,  p o s i t i o n  i n  c a b  a n d  a t t a c h  a s s e m 

b l y  t o  c a b  w i t h  b o l t s .

3 .  C o n n e c t  e x h a u s t  h o s e  t o  v a l v e  e x h a u s t  p o r t .

4 .  C o n n e c t  a i r  l i n e s  t o  v a l v e .

5 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  i n  

b r a k e  s y s t e m .

6 .  C h e c k  f o r  l e a k s .

7 .  T e s t  o p e r a t i o n  o f  b r a k e s .

N O T E :  S e e  N o t e  f o r  " C o n v e n t i o n a l  C a b  M o d e l s . "

A L U M .  T I L T  M O D E L S  

R e m o v a l

1 .  T o  r e m o v e  t r e a d l e  o n l y ,  r e m o v e  r o l l  p i n  

f r o m  t r e a d l e  f u l c r u m  p i n .

2 .  D r i v e  o u t  f u l c r u m  p i n  a n d  r e m o v e  t r e a d l e .

3 .  T o  r e m o v e  t r e a d l e ,  v a l v e ,  a n d  m o u n t i n g  

p l a t e  a s  a n  a s s e m b l y ,  b l o c k  v e h i c l e  w h e e l s  o r  h o l d  

b y  s o m e  m e a n s  o t h e r  t h a n  a i r  b r a k e s .

4 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

5 .  T i l t  c a b  f o r w a r d  a n d  r e m o v e  s p l a s h  s h i e l d  

f r o m  u n d e r s i d e  o f  l e f t  f r o n t  c o r n e r  t o  g a i n  a c c e s s  

t o  v a l v e  a n d  l i n e s .

6 . D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

7 .  R e m o v e  t h r e e  n u t s  f r o m  m o u n t i n g  b o l t s  

w h i c h  f a s t e n  m o u n t i n g  p l a t e  a n d  v a l v e  t o  c a b  f l o o r .  

R e m o v e  t r e a d l e ,  v a l v e ,  a n d  m o u n t i n g  p l a t e ,  a s  a n  

a s s e m b l y ,  f r o m  i n s i d e  c a b .

I n s t a l l a t i o n

1 .  I f  o n l y  t r e a d l e  h a s  b e e n  r e m o v e d ,  p l a c e  

t r e a d l e  i n  p o s i t i o n  o n  m o u n t i n g  p l a t e  a n d  d r i v e  i n  

f u l c r u m  p i n .  I n s t a l l  r o l l  p i n  i n  t r e a d l e  a n d  f u l c r u m  

p i n .

2 .  T o  i n s t a l l  t r e a d l e ,  v a l v e ,  a n d  m o u n t i n g  

p l a t e  a s  a n  a s s e m b l y ,  s e t  i n  p o s i t i o n  o n  c a b  f l o o r  

a n d  i n s t a l l  t h r e e  m o u n t i n g  p l a t e  b o l t s  a n d  n u t s  

( l o o s e l y ) .

3 .  T i l t  c a b  f o r w a r d  a n d  c o n n e c t  a i r  l i n e s .

4 .  R e t u r n  c a b  t o  n o r m a l  o p e r a t i n g  p o s i t i o n  

a n d  t i g h t e n  m o u n t i n g  b o l t s  a n d  n u t s .

5 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  i n  

b r a k e  s y s t e m .

6 . C h e c k  f o r  l e a k s .

7 .  T e s t  o p e r a t i o n  o f  b r a k e s .
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8 . T i l t  c a b  f o r w a r d  a n d  i n s t a l l  s p l a s h  s h i e l d  

o n  u n d e r s i d e  o f  l e f t  f r o n t  c o r n e r  o f  c a b .  R e t u r n  

c a b  t o  n o r m a l  o p e r a t i n g  p o s i t i o n .

N O T E :  V a r i o u s  i t e m s  o f  s t a n d a r d ,  s p e c i a l ,  o r  

o p t i o n a l  e q u i p m e n t  a r e  o f t e n  i n s t a l l e d  i n  o u t l e t  

p o r t s  o f  t h e  v a l v e ,  s u c h  a s  l o w  a i r  p r e s s u r e  s w i t c h ,  

d o u b l e  c h e c k  v a l v e ,  s t o p  l i g h t  s w i t c h ,  e t c .  T h e s e  

i t e m s  m a y  b e  r e m o v e d  s e p a r a t e l y  f r o m  t h e  v a l v e  

b y  d i s c o n n e c t i n g  p r o p e r  a i r  l i n e s ,  w i t h o u t  t h e  n e c 

e s s i t y  o f  r e m o v i n g  t h e  v a l v e  f r o m  t h e  v e h i c l e .  

T h e y  m a y  a l s o  b e  t a k e n  o u t  W I T H  t h e  v a l v e  a s  a n  

a s s e m b l y ,  i f  d e s i r e d .

APPLICATION VALVE 
SERVICEABILITY TESTS

O P E R A T I O N  T E S T S

C h e c k  t h e  d e l i v e r y  p r e s s u r e  o f  t h e  b r a k e  v a l v e  

u s i n g  a n  a c c u r a t e  t e s t  g a u g e  c o n n e c t e d  i n t o  o n e  o f  

t h e  a i r  l i n e s  l e a d i n g  t o  t h e  b r a k e  c h a m b e r s .  D e 

p r e s s  t h e  t r e a d l e  o r  p e d a l  t o  s e v e r a l  p o s i t i o n s  

b e t w e e n  t h e  f u l l y  r e l e a s e d  a n d  f u l l y  a p p l i e d  p o s i 

t i o n s  a n d  c h e c k  t h e  d e l i v e r e d  p r e s s u r e  o n  t h e  t e s t  

g a u g e  t o  s e e  t h a t  i t  v a r i e s  p r o p o r t i o n a t e l y  w i t h  t h e  

m o v e m e n t  o f  t h e  t r e a d l e .  W h e n  t h e  t r e a d l e  i s  f u l l y  

a p p l i e d ,  t h e  r e a d i n g  o n  t h e  t e s t  g a u g e  s h o u l d  b e  

a p p r o x i m a t e l y  t h a t  o f  f u l l  r e s e r v o i r  p r e s s u r e .  T h e  

r e a d i n g  o n  t h e  t e s t  g a u g e  s h o u l d  f a l l  o f f  t o  z e r o  

w h e n  a p p l i c a t i o n  i s  r e l e a s e d .  A l s o ,  c h e c k  p r e s 

s u r e s  r e g i s t e r e d  o n  t h e  d a s h  g a u g e .  T h e s e  s h o u l d  

a g r e e  w i t h  t e s t  g a u g e  r e a d i n g s  w i t h i n  5  p o u n d s .

L E A K A G E  T E S T S

W i t h  t h e  v a l v e  f u l l y  r e l e a s e d ,  c h e c k  t h e  e x 

h a u s t  p o r t  o r  e n d  o f  e x h a u s t  t u b e  f o r  l e a k a g e .  N o

l e a k a g e  i s  p e r m i s s i b l e .  L e a k a g e  e v i d e n c e d  b y  t h i s  

t e s t  i s  p r o b a b l y  c a u s e d  b y  w o r n  o r  d e t e r i o r a t e d  

i n l e t  v a l v e  s e a l  o r  b y  b i n d i n g  o r  c o r r o s i o n  b e t w e e n  

t h e  e x h a u s t  v a l v e  d i s c  a n d  t h e  v a l v e  c a g e ,  p r e 

v e n t i n g  t h e  i n l e t  v a l v e  f r o m  f u l l y  c l o s i n g .

M a k e  a n d  h o l d  a  h i g h  p r e s s u r e  a p p l i c a t i o n .  

C o a t  t h e  e x h a u s t  p o r t  a n d  t h e  t o p  o f  t h e  v a l v e  w i t h  

s o a p  s u d s .  N o  l e a k a g e  i s  p e r m i s s i b l e .

L e a k a g e  e v i d e n c e d  b y  t h e s e  t e s t s  m a y  b e  d u e  

t o  w o r n  o r  d e t e r i o r a t e d  e x h a u s t  v a l v e  o r  l e a k i n g  

p i s t o n  s e a l s .

PREVENTIVE MAINTENANCE

B R A K E  P E D A L

N o  r e g u l a r ,  p e r i o d i c  m a i n t e n a n c e  i s  r e q u i r e d .  

A t  t h e  t i m e  o f  e a c h  c h a s s i s  l u b r i c a t i o n  i t  i s  w e l l  

t o  c h e c k  p e d a l  o p e r a t i o n .

1 .  S t e e l  T i l t  C a b  M o d e l s .  I f  t h e  p e d a l  d o e s  n o t  

m o v e  " f r e e  a n d  e a s y , "  l u b r i c a t e  t h e p e d a l  t o  b r a c k e t  

p i n  a n d  t h e  p u s h  r o d  t o  p e d a l  p i n  w i t h  e n g i n e  o i l .  

U s e  o i l  s p a r i n g l y .  D o  n o t  d r i p  o i l  o n  p e d a l  p a d .

2 .  C o n v e n t i o n a l  C a b  M o d e l s .  S o m e  m o d e l s  

h a v e  p e d a l s  w i t h  r o l l e r  c o n t a c t ,  o t h e r s  d o  n o t .  I n  

e i t h e r  c a s e  l u b r i c a t e  h i n g e  p i n  a n d  r o l l e r  p i n  

( w h e r e  u s e d )  w i t h  e n g i n e  o i l .  U s e  o i l  s p a r i n g l y .

3 .  A l u m .  T i l t  M o d e l s .  L u b r i c a t e  f u l c r u m  p i n  

a n d  r o l l e r  p i n  w i t h  e n g i n e  o i l .  U s e  o i l  s p a r i n g l y .

B R A K E  A P P L I C A T I O N  V A L V E

I t  i s  r e c o m m e n d e d  t h a t  e v e r y  y e a r ,  o r  a f t e r

5 0 , 0 0 0  m i l e s ,  w h i c h e v e r  o c c u r s  f i r s t  ( a n d  a l s o  

d e p e n d e n t  u p o n  t y p e  o f  o p e r a t i o n  a n d  o p e r a t o r  e x 

p e r i e n c e )  t h a t  t h e  a p p l i c a t i o n  v a l v e  b e  r e m o v e d  

f r o m  t h e  v e h i c l e ,  d i s a s s e m b l e d  a n d  v a r i o u s  c o m 

p o n e n t s  i n s p e c t e d  f o r  w e a r  o r  d e t e r i o r a t i o n .  I n 

s t a l l  n e w  p a r t s  w h e r e  t h e y  a r e  f o u n d  t o  b e  w o r n  o r  

d a m a g e d .  T h i s  a p p l i e s  t o  a l l  v a l v e s  o n  a l l  m o d e l s .

AIR LINES

M e t a l  t u b i n g  a n d  f l e x i b l e  h o s e  a r e  u s e d  t o  

c o n n e c t  t h e  v a r i o u s  u n i t s  i n  t h e  a i r  b r a k e  s y s t e m .  

S e r v i c e  i n s t r u c t i o n s  f o r  b o t h  t y p e s  f o l l o w :

M E T A L  T U B I N G

M e t a l  l i n e s  a r e  o f  a n n e a l e d  c o p p e r  t u b i n g  w i t h  

t h r e e - p i e c e  c o m p r e s s i o n  t y p e  f i t t i n g s .  F l a r e d  t y p e  

f i t t i n g s  s h o u l d  n e v e r  b e  u s e d  i n  a i r  b r a k e  s y s t e m s .  

C o n n e c t i o n s  s h o u l d  b e  t e s t e d  a t  l e a s t  e v e r y  5 , 0 0 0  

m i l e s  a n d  t i g h t e n e d  o r  r e p l a c e d  i f  n e c e s s a r y .  W h e n  

r e p l a c i n g  m e t a l  t u b i n g ,  t u b i n g  m u s t  b e  f r e e  o f

b u r r s ,  c o p p e r  c u t t i n g s ,  a n d  d i r t .  B l o w  t u b i n g  o u t  

w i t h  c o m p r e s s e d  a i r .  A n y  o f  t h e  a b o v e  m e n t i o n e d  

p a r t i c l e s  w i l l  d e s t r o y  s e a l i n g  s e a t s  i n  a i r  c o n t r o l  

u n i t s .  N e w  t u b i n g  m u s t  b e  o f  t h e  s a m e  s i z e  a s  t h e  

o l d  t u b i n g .

A l w a y s  u s e  a  n e w  s l e e v e  w h e n  r e p l a c i n g  t u b 

i n g .  W h e n  t i g h t e n i n g  t u b e  c o n n e c t o r  n u t s ,  t i g h t e n  

t o  t o r q u e  l i s t e d  b e l o w  t o  a s s u r e  a n  a i r - t i g h t  c o n 

n e c t i o n .  O v e r t i g h t e n i n g  w i l l  c a u s e  l e a k a g e .  A p p l y

S . A . E .  # 1 0  l u b e  o i l  t o  b a l l  s l e e v e s ,  t u b e s ,  a n d  m a l e
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FRICTION LOCK
GASKET

GASKETS

FRICTION LOCK TPM-3201

Figure 15—Trailer Hose Coupling

t h r e a d s ,  t h e n  t o r q u e  t o  m i n i m u m  v a l u e  a n d  c h e c k  

f o r  l e a k s .  I f  l e a k i n g ,  b a c k o f f  t u b e  n u t  a p p r o x i m a t e l y  

K - t u r n  a n d  r e t o r q u e  t o  h i g h e r  t h a n  m i n i m u m  v a l u e .

T u b i n g  S i z e  

1 / 4  I n c h  

3 / 8  I n c h  

1 / 2  I n c h  

5 / 8  I n c h

T o r q u e  I n c h - P o u n d s  

3 0  t o  5 0  

3 0  t o  5 0  

9 0  t o  1 1 5  

1 0 0  t o  1 2 5

F L E X I B L E  H O S E

F l e x i b l e  h o s e  i s  u s e d  a t  e a c h  b r a k e  c h a m b e r ,  

b e t w e e n  c a b  a n d  f r a m e ,  a n d  a t  t r a i l e r  c o n n e c t i o n s  

w h e r e  i t  i s  i m p o s s i b l e  t o  u s e  m e t a l  t u b i n g  d u e  t o  

c o n s t a n t  f l e x i n g  d u r i n g  v e h i c l e  o p e r a t i o n .  H o s e  

c o n n e c t i o n s  s h o u l d  b e  t e s t e d  a t  l e a s t  e v e r y  5 , 0 0 0  

m i l e s  a n d  t i g h t e n e d  o r  r e p l a c e d  i f  n e c e s s a r y .  A n y  

h o s e  w h i c h  i s  c h a f e d ,  w o r n ,  o r  k i n k e d  s h o u l d  b e  

r e p l a c e d .

S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t

I f  a n y  t r o u b l e  s y m p t o m s ,  s u c h  a s  s l o w  b r a k e  

a p p l i c a t i o n  o r  r e l e a s e ,  i n d i c a t e s  a  r e s t r i c t e d  o r  

c l o g g e d  a i r  l i n e ,  d i s c o n n e c t  t h e  s u s p e c t e d  t u b e  o r  

h o s e  a t  b o t h  e n d s  a n d  b l o w  t h r o u g h  i t  t o  m a k e  s u r e  

t h e  p a s s a g e  i s  c l e a r .  I n s p e c t  t u b i n g  a n d  h o s e  f o r  

p a r t i a l  r e s t r i c t i o n  s u c h  a s  w o u l d  b e  c a u s e d  b y  

d e n t s  o r  k i n k s .  I f  s u c h  c o n d i t i o n  i s  f o u n d ,  t u b i n g  

o r  h o s e  s h o u l d  b e  r e p l a c e d .

2 .  L e a k a g e  T e s t

W i t h  a i r  s y s t e m  f u l l y  c h a r g e d  a n d  b r a k e  a p 

p l i e d ,  c o a t  a l l  t u b i n g  p n d  h o s e  c o n n e c t i o n s  w i t h  

s o a p  s u d s  t o  c h e c k  f o r  l e a k a g e .  N o  l e a k a g e  i s  p e r 

m i s s i b l e .  L e a k a g e  i s  s o m e t i m e s  c o r r e c t e d  b y  

t i g h t e n i n g  t h e  c o n n e c t i o n .  I f  t h i s  f a i l s  t o  c o r r e c t

T r a i l e r  H o s e  

C o u p l i n g s

2  D u m m y  C o u p l i n g s

3  B r a k e  a n d  E l e c t r i c a l

L i n e s

H o s e  S u p p o r t  S p r i n g s  

E l e c t r i c a l  C o n n e c t i o n s  

T r a c t o r  P r o t e c t i o n  

V a l v e

Figure 16—Trailer Brake Connections (Conv. Model ShownI

l e a k a g e ,  n e w  f i t t i n g s ,  m e t a l  t u b i n g ,  o r  f l e x i b l e  

h o s e  m u s t  b e  i n s t a l l e d .

T R A I L E R  C O N N E C T I O N S

O n  v e h i c l e s  e q u i p p e d  w i t h  t r a i l e r  c o n n e c t i o n s ,  

t w o  a i r  l i n e s  a r e  u s e d  t o  c o n n e c t  t h e  t r u c k  b r a k e  

s y s t e m  t o  t h e  t r a i l e r  b r a k e  s y s t e m .  O n e  o f  t h e s e  

l i n e s  i s  t h e  " S e r v i c e "  l i n e  a n d  t h e  o t h e r  i s  t h e  

" E m e r g e n c y "  l i n e .  T h e  e m e r g e n c y  l i n e  d e l i v e r s  

c o n s t a n t  a i r  p r e s s u r e  t o  t h e  t r a i l e r  a i r  t a n k  a n d  

o p e r a t i n g  v a l v e ,  w h i l e  t h e  s e r v i c e  l i n e  d e l i v e r s  

a i r  p r e s s u r e  t o  t r a i l e r  b r a k e s  o n l y  w h i l e  t h e  

t r a i l e r  b r a k e s  a r e  b e i n g  o p e r a t e d ,  e i t h e r - b y  m e a n s  

o f  t h e  f o o t  b r a k e  s y s t e m  o r  b y  t h e  t r a i l e r  b r a k e  

h a n d  c o n t r o l  v a l v e .  F l e x i b l e  h o s e s  a r e  u s e d  t o  

m a k e  t h e  c o n n e c t i o n  b e t w e e n  t h e  t r u c k  a n d  t h e  

t r a i l e r .  E a c h  h o s e  i s  e q u i p p e d  w i t h  c o u p l i n g s  f o r  

c o n v e n i e n c e  i n  c o n n e c t i n g  a n d  d i s c o n n e c t i n g  t h e  

t r u c k  a n d  t r a i l e r  b r a k e  s y s t e m s  ( s e e  f i g .  1 5 ) .

T h e  e m e r g e n c y  l i n e  i s  a t  t h e  r i g h t  s i d e  a n d  i s  

t a g g e d  " E m e r g e n c y . ”  T h e  s e r v i c e  l i n e  i s  a t  t h e  

l e f t  s i d e  a n d  i s  t a g g e d  " S e r v i c e . "  W h e n  c o u p l i n g  

t r a c t o r  a n d  t r a i l e r  m a k e  s u r e  t h a t  a i r  l i n e s  a r e  

p r o p e r l y  c o n n e c t e d .  C o u p l i n g s  o n  t r a i l e r  a r e  a l s o  

t a g g e d  " S e r v i c e "  a n d  " E m e r g e n c y . "  S e e  f i g u r e  1 6  

f o r  i l l u s t r a t i o n  o f  t r a i l e r  c o n n e c t i o n s  m o u n t e d  o n  

t h e  b a c k  o f  a  c o n v e n t i o n a l  c a b  m o d e l .
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BRAKES 5-42

1 .  C o u p l i n g s

F i g u r e  1 5  s h o w s  a  s e c t i o n a l  v i e w  o f  a  s i n g l e  

h o s e  c o u p l i n g ,  a n d  a  v i e w  o f  t h e  t w o  c o u p l i n g s  c o n 

n e c t e d .  T h e  d e s i g n  o f  t h e  c o u p l i n g  i s  s u c h  t h a t  

w h e n  t h e  t w o  a r e  c o n n e c t e d  t o g e t h e r ,  p r e s s u r e  i s  

p l a c e d  o n  t w o  r u b b e r  g a s k e t s ,  m a k i n g  a n  a i r t i g h t  

s e a l .  T h e  r u b b e r  g a s k e t s  s h o u l d  b e  r e p l a c e d  e v e r y  

s i x  m o n t h s ,  o r  m o r e  o f t e n  u n d e r  s e v e r e  o p e r a t i n g  

c o n d i t i o n s .

2 .  D u m m y  C o u p l i n g s

D u m m y  c o u p l i n g s  a r e  m o u n t e d  o n  r e a r  o f  c a b  

a n d  s e r v e  a s  h a n g e r s  f o r  t h e  t r a i l e r  h o s e  w h e n  

t h e y  a r e  d i s c o n n e c t e d  f r o m  t h e  t r a i l e r .  B o t h  h o s e s  

s h o u l d  a l w a y s  b e  c o n n e c t e d  t o  t h e  d u m m y  c o u p 

l i n g s  w h e n  n o t  c o n n e c t e d  t o  t h e  t r a i l e r .

3 .  C u t - O u t  C o c k s  ( W h e n  U s e d )

C u t - o u t  c o c k s  a r e  u s e d  i n  t h e  t r a i l e r  b r a k e  

l i n e s  o n  v e h i c l e s  n o t  e q u i p p e d  w i t h  t r a i l e r  b r e a k 

a w a y  v a l v e .  P u r p o s e  o f  c u t - o u t  c o c k s  i s  t o  p r o v i d e  

a  m e a n s  o f  c l o s i n g  o f f  t h e s e  l i n e s  w h e n  t h e y  a r e  

n o t  b e i n g  u s e d .  T h e  c u t - o u t  c o c k  i s  o p e n  w h e n  t h e  

h a n d l e  i s  a t  a  9 0 - d e g r e e  a n g l e  t o  t h e  b o d y ,  a n d  i s  

c l o s e d  w h e n  t h e  h a n d l e  i s  p a r a l l e l  w i t h  t h e  b o d y .  

S t o p s  a r e  p r o v i d e d  s o  t h e  h a n d l e  c a n n o t  b e  t u r n e d  

b e y o n d  i t s  n o r m a l  o p e n  a n d  c l o s e d  p o s i t i o n s .

C u t - o u t  c o c k s  s h o u l d  b e  t e s t e d  p e r i o d i c a l l y  

f o r  l e a k a g e .  C o n n e c t  c u t - o u t  c o c k  t o  s o u r c e  o f  a i r  

p r e s s u r e ,  b u i l d  u p  9 0  p o u n d s  p r e s s u r e  a g a i n s t  i t ,  

a n d  c o v e r  o p e n i n g  w i t h  s o a p  s u d s .  I f  l e a k a g e  e x 

c e e d s  a  1 - i n c h  b u b b l e  i n  3  s e c o n d s ,  c o c k  s h o u l d  b e  

r e p a i r e d  o r  r e p l a c e d .  I n  s o m e  i n s t a n c e s ,  l e a k a g e  

m a y  b e  c a u s e d  b y  d i r t  o n  t h e  k e y .  T h i s  c o n d i t i o n  

c a n  b e  r e m e d i e d  b y  c l e a n i n g  t h e  k e y  a n d  s e a t  w i t h  

g a s o l i n e ,  t h e n  g r i n d i n g  t h e  k e y  t o  i t s  s e a t  w i t h  

g r a d e  4 0 0  g r i n d i n g  c o m p o u n d .  T h o r o u g h l y  w a s h  o f f  

a l l  g r i n d i n g  c o m p o u n d  a n d  c o a t  k e y  l i g h t l y  w i t h  a  

g o o d  g r a d e  o f  c u p  g r e a s e  b e f o r e  a s s e m b l i n g .  I f  t h e  

k e y  o r  b o d y  i s  b a d l y  s c o r e d ,  t h e  c o m p l e t e  c u t - o u t  

c o c k  s h o u l d  b e  r e p l a c e d .

AIR PRESSURE GAUGE

T h e  a i r  p r e s s u r e  g a u g e  i n  t h e  i n s t r u m e n t  

p a n e l  p r o v i d e s  t h e  d r i v e r  w i t h  a  m e a n s  o f  c h e c k i n g  

s y s t e m  a i r  p r e s s u r e .  T h e  v e h i c l e  s h o u l d  n e v e r  b e  

p u t  i n  m o t i o n  u n t i l  p r e s s u r e  r e a c h e s  6 5  p o u n d s .  I f  

p r e s s u r e  r e a d i n g  d r o p s  t o  l e s s  t h a n  6 5  p o u n d s  

w h i l e  v e h i c l e  i s  i n  m o t i o n ,  v e h i c l e  s h o u l d  b e  s t o p 

p e d  a n d  t h e  c a u s e  o f  a i r  l o s s  c o r r e c t e d .  D a s h  g a u g e  

s h o u l d  b e  c h e c k e d  r e g u l a r l y  w i t h  a n  a c c u r a t e  t e s t  

g a u g e .  I f  p r e s s u r e  r e a d i n g  v a r i e s  4  p o u n d s  o r  

m o r e ,  r e p l a c e  g a u g e  w i t h  a  r e c a l i b r a t e d  u n i t .

LOW AIR PRESSURE SWITCH

L o w  a i r  p r e s s u r e  s w i t c h  i s  u s e d  w i t h  a b u z z e r  

a s  a  l o w  a i r  a l a r m .  B u z z e r  i s  a l s o  u s e d  a s  a  p a r t  

o f  e n g i n e  a l a r m  s y s t e m .  T h e  s w i t c h  i s  i n s t a l l e d  i n  

a  d e l i v e r y  p o r t  o f  t h e  a p p l i c a t i o n  v a l v e  o r  i n  a  

f i t t i n g  w h i c h  i s  i n s t a l l e d  i n  a  d e l i v e r y  p o r t  o f  t h e  

a p p l i c a t i o n  v a l v e  o n  a l l  m o d e l s  e x c e p t  A l u m .  t i l t .  

O n  A l u m ,  t i l t  t h i s  s w i t c h  i s  i n s t a l l e d  i n  a  f i t t i n g  

o n  t h e  j u n c t i o n  p l a t e  i n  t h e  f l o o r  o f  t h e  c a b  t u n n e l ,  

i n s i d e  t h e  c a b .  S w i t c h  i s  a d j u s t e d  a n d  s e a l e d  b y  

t h e  m a n u f a c t u r e r  a n d  i s  n o t  r e p a r a b l e .  S w i t c h  h a s  

o n l y  o n e  w i r e  t e r m i n a l ,  b e i n g  i n t e r n a l l y  g r o u n d e d .

T h e  l o w  a i r  p r e s s u r e  s w i t c h  i s  a n  a i r - c o n 

t r o l l e d  s w i t c h  i n  a n  e l e c t r i c a l  c i r c u i t ,  a u t o m a t i c 

a l l y  c o n t r o l l i n g  a  b u z z e r  i n  t h e  c a b .  A  t e l l - t a l e  

l i g h t  i s  a l s o  u s e d .  R e f e r  t o  a p p r o p r i a t e  W i r i n g  

D i a g r a m  i n  a p p l i c a b l e  “ W i r i n g  D i a g r a m s ”  f o r  

e l e c t r i c a l  c i r c u i t s .

T h e  s w i t c h  h a s  a  n o m i n a l  p r e s s u r e  s e t t i n g  o f  

5 8  t o  6 5  p s i .  I f  s w i t c h  f a i l s ,  i t  m u s t  b e  r e p l a c e d .  

W h e n  i n s t a l l i n g  s w i t c h ,  d o  n o t  u s e  s e a l i n g  c o m 

p o u n d  o n  t h r e a d s ,  s i n c e  t h e  s w i t c h  i s  g r o u n d e d  

t h r o u g h  i t s  m o u n t i n g  a n d  s e a l i n g  c o m p o u n d  w i l l  

a c t  a s  i n s u l a t i o n .

TRAILER BRAKE CONTROLS

INDEPENDENT TRAILER 
BRAKE APPLICATION

O n  v e h i c l e s  e q u i p p e d  w i t h  t r a i l e r  b r a k e  h a n d  

c o n t r o l  v a l v e ,  t r a i l e r  b r a k e s  m a y  b e  a p p l i e d  w i t h 

o u t  a p p l y i n g  t h e  t r u c k  b r a k e s .  W h e n  h a n d  c o n t r o l  

v a l v e  l e v e r  i s  m o v e d  t o  a p p l y i n g  p o s i t i o n ,  a i r  

p r e s s u r e  p a s s e s  t h r o u g h  t h e  h a n d  c o n t r o l  v a l v e  

a n d  d o u b l e  c h e c k  v a l v e  i n t o  t r a i l e r  b r a k e  s e r v i c e  

l i n e ,  a p p l y i n g  t h e  t r a i l e r  b r a k e s .  W h e n  h a n d  c o n 

t r o l  v a l v e  l e v e r  i s  r e t u r n e d  t o  r e l e a s e d  p o s i t i o n ,  

a i r  p r e s s u r e  i n  t h e  t r a i l e r  b r a k e  s e r v i c e  l i n e  i s  

e x h a u s t e d  f r o m  e x h a u s t  p o r t  o f  t h e  c o n t r o l  v a l v e ,

r e l e a s i n g  t h e  t r a i l e r  b r a k e s .  A n y  d e s i r e d  d e g r e e  

o f  t r a i l e r  b r a k e  a p p l i c a t i o n  i s  o b t a i n e d  b y  r e g u 

l a t i n g  t h e  p o s i t i o n  o f  t h e  h a n d  c o n t r o l  v a l v e  l e v e r .

I.C.C. BRAKE SYSTEM EQUIPMENT

S o m e  v e h i c l e s  a r e  e q u i p p e d  w i t h s p e c i a l l . C . C .  

( I n t e r s t a t e  C o m m e r c e  C o m m i s i o n )  b r a k e  s y s t e m  

e q u i p m e n t  i n  c o n j u n c t i o n  w i t h  t h e  t r a i l e r  b r a k e  

c o n t r o l s .  T h e s e  c o n t r o l s  a r e  a  t r a c t o r  p r o t e c t i o n  

( b r e a k a w a y )  v a l v e  a n d  a  t r a i l e r  e m e r g e n c y  a i r  

s u p p l y  c o n t r o l  v a l v e .  T h e s e  c o n t r o l s  a r e  p r o v i d e d  

f o r  t h e  f o l l o w i n g  p u r p o s e s :
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BRAKES 5-43

1 .  T h e y  p r o t e c t  t h e  t r a c t o r  a i r  s y s t e m  f r o m  

c o m p l e t e  l o s s  o f  a i r  p r e s s u r e  i n  t h e  e v e n t  o f  a  

t r a i l e r  b r e a k a w a y  o r  l o s s  o f  a i r  p r e s s u r e  i n  t h e  

t r a i l e r  a i r  s y s t e m .

2 .  T h e y  a u t o m a t i c a l l y  a c t u a t e  t h e  t r a i l e r  b r a k e  

e m e r g e n c y  r e l a y  v a l v e  ( o n  t r a i l e r )  i n  c a s e  t h e  

t r a c t o r  a i r  s y s t e m  p r e s s u r e  f a l l s  b e l o w  4 5  p s i .

3 .  T h e y  p r o v i d e  t h e  d r i v e r  w i t h  a  m a n u a l  

m e a n s  o f  a c t u a t i n g  t h e  t r a i l e r  b r a k e  e m e r g e n c y  

r e l a y  v a l v e  ( o n  t r a i l e r ) .

TRAILER BRAKE HAND 

CONTROL VALVES

S e v e r a l  d i f f e r e n t  t r a i l e r  b r a k e  h a n d  c o n t r o l  

v a l v e s  a r e  u s e d  o n  v e h i c l e s  c o v e r e d  b y  t h i s  m a n u a l .  

O n  s t e e l  t i l t  a n d  c o n v e n t i o n a l  c a b  m o d e l s  t h e  v a l v e  

i s  m o u n t e d  o n  t h e  s t e e r i n g  c o l u m n  w i t h  t h e  o p e r 

a t i n g  h a n d l e  o n  t h e  r i g h t - h a n d  s i d e  ( s e e  f i g .  1 7 ) .  O n  

a l u m ,  t i l t  m o d e l s  t h e  v a l v e  i s  m o u n t e d  o n  t h e  

c o n s o l e  t o  t h e  r i g h t  o f  t h e  s t e e r i n g  w h e e l .  O n l y  t h e  

o p e r a t i n g  h a n d l e  i s  v i s i b l e  a s  t h e  v a l v e  i t s e l f  i s  

m o u n t e d  b e h i n d  a  c o v e r  p a n e l  o n  t h e  c o n s o l e .

T h e  v a l v e  g r a d u a t e s  t h e  d e l i v e r e d  a i r  p r e s 

s u r e  i n  p r o p o r t i o n  t o  t h e  d e g r e e  t h e  o p e r a t i n g  

h a n d l e  i s  m o v e d .  T h a t  i s  t h e  f a r t h e r  t h e  h a n d l e  i s  

m o v e d  f r o m  " O F F ”  t o  " O N , "  t h e  g r e a t e r  t h e  a i r  

p r e s s u r e  d e l i v e r e d  t o  t h e  t r a i l e r  b r a k e s .  I f ,  a t  a n y  

t i m e  d u r i n g  s u c h  a n  a p p l i c a t i o n ,  a  s e r v i c e  b r a k e  

a p p l i c a t i o n  i s  a l s o  m a d e  w i t h  t h e  f o o t - c o n t r o l l e d  

v a l v e ,  w h i c h e v e r  v a l v e  r e l e a s e s  t h e  g r e a t e r  a i r  

p r e s s u r e  w i l l  c o n t r o l  t h e  b r a k e s .

O n  s o m e  v a l v e s  i t  i s  n e c e s s a r y  t o  h o l d  t h e  

h a n d l e  i n  t h e  d e s i r e d  p o s i t i o n  i n  o r d e r  t o  a p p l y  

t r a i l e r  b r a k e s .  W h e n  h a n d l e  i s  r e l e a s e d ,  i t  a u t o 

m a t i c a l l y  r e t u r n s  t o  t h e  " O F F "  p o s i t i o n .  O n  o t h e r s  

t h e  h a n d l e  w i l l  r e m a i n  i n  t h e  p l a c e d  p o s i t i o n  u n t i l  

m a n u a l l y  m o v e d .  O t h e r  t h a n  t h i s ,  o p e r a t i o n  o f  a l l  

v a l v e s  i s  i d e n t i c a l .

H A N D  C O N T R O L  V A L V E  R E P L A C E M E N T  

( A L L  E X C E P T  A L U M .  T I L T )

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  D r a i n  a i r  f r o m  b r a k e  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

4 .  R e m o v e  b o l t s  a t t a c h i n g  m o u n t i n g  b r a c k e t  

a n d  v a l v e  t o  s t e e r i n g  c o l u m n .

5 .  R e m o v e  v a l v e  a n d  b r a c k e t .

I n s t a l l a t i o n

1 .  P o s i t i o n  v a l v e  a n d  m o u n t i n g  b r a c k e t  o n  

s t e e r i n g  c o l u m n .  F a s t e n  w i t h  b o l t s .

2 .  C o n n e c t  a i r  l i n ^ s  t o  v a l v e .

3 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e .

4 .  C h e c k  f o r  l e a k s  a n d  o p e r a t i o n  o f  b r a k e s .

H A N D  C O N T R O L  V A L V E  R E P L A C E M E N T  

( A L U M .  T I L T )

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s  o r  h o l d  b y  s o m e  

m e a n s  o t h e r  t h a n  a i r  b r a k e s .

2 .  D r a i n  p r e s s u r e  f r o m  a i r  s y s t e m .

3 .  R e m o v e  l a r g e  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  

f r o m  b e h i n d  i n s t r u m e n t  p a n e l .

4 .  R e m o v e  t r a c t o r  p a r k i n g - e m e r g e n c y  b r a k e  

v a l v e  k n o b  a n d  n u t .

T r a i l e r  B r a k e  H a n d  

C o n t r o l  V a l v e  

A i r  L i n e s  t o

A p p l i c a t i o n  V a l v e  

A p p l i c a t i o n  V a l v e  

S t o p  L i g h t  S w i t c h  a n d  

D o u b l e  C h e c k  V a l v e

5  L i n e  t o  T r a c t o r

P r o t e c t i o n  V a l v e

6 B r a k e  P e d a l

7  S t e e r i n g  C o l u m n

B r a c k e t

8 S t e e r i n g  C o l u m n

T-2195

Figure 17—Trailer Brake Hand Control Valve and 
Brake Application Valve Installed (Conv. Models)
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BRAKES 5-44

5 .  R e m o v e  t r a i l e r  e m e r g e n c y  b r a k e  v a l v e  

k n o b  a n d  n u t .

6 . R e m o v e  t r a i l e r  h a n d  c o n t r o l  v a l v e  k n o b .

N O T E :  T h i s  k n o b  i s  a  p l i a b l e  p l a s t i c  k n o b  

w h i c h  i s  h e l d  o n  s h a f t  b y  t w o  l i p s  w h i c h  f i t  i n t o  

t w o  g r o o v e s  o n  s h a f t  ( s e e  f i g .  1 8 ) .  P u l l  s t r a i g h t  

o f f .  C o n s i d e r a b l e  p u l l  i s  r e q u i r e d  t o  r e m o v e  k n o b  

a n d  i t  i s  u s u a l l y  d a m a g e d  a t  r e m o v a l  s o  t h a t  i t  

c a n n o t  b e  r e u s e d .

7 .  R e m o v e  e i g h t  s c r e w s  w h i c h  h o l d  c o v e r  

p a n e l  f r o m  i n  f r o n t  o f  t r a i l e r  b r a k e  h a n d  c o n t r o l  

v a l v e ,  t r a c t o r  p a r k i n g - e m e r g e n c y  b r a k e  v a l v e ,  

a n d  t r a i l e r  e m e r g e n c y  b r a k e  v a l v e .

8 . T h r o u g h  a c c e s s  b e h i n d  i n s t r u m e n t  p a n e l  

d i s c o n n e c t  a i r  l i n e s  a n d  r e m o v e  b o l t s  w h i c h  f a s t e n  

t r a i l e r  b r a k e  h a n d  c o n t r o l  v a l v e  t o  s u p p o r t  b r a c k e t .  

R e m o v e  v a l v e  t h r o u g h  o p e n i n g  m a d e  b y  r e m o v a l  

o f  c o v e r  p a n e l .

I n s t a l l a t i o n

1 .  I n s t a l l  t r a i l e r  b r a k e  h a n d  c o n t r o l  v a l v e  

t h r o u g h  o p e n i n g  m a d e  b y  r e m o v a l  o f  c o v e r  p a n e l .  

P l a c e  i n  p o s i t i o n  o n  s u p p o r t  b r a c k e t  a n d  f a s t e n  

w i t h  b o l t s .

2 .  C o n n e c t  a i r  l i n e s  t h r o u g h  a c c e s s  b e h i n d  

i n s t r u m e n t  p a n e l .

3 .  I n s t a l l  v a l v e  c o v e r  p a n e l  o v e r  v a l v e  s h a f t s  

a n d  f a s t e n  w i t h  e i g h t  s c r e w s .

4 .  I n s t a l l  t r a i l e r  b r a k e  h a n d  c o n t r o l  v a l v e  

k n o b .  S e e  f i g u r e  1 8  a n d  r e f e r  t o  " R e m o v a l "  p r o c e d 

u r e  S t e p  6 .

5 .  I n s t a l l  t r a i l e r  e m e r g e n c y  b r a k e  v a l v e  n u t  

a n d  k n o b .

6 .  I n s t a l l  t r a c t o r  p a r k i n g - e m e r g e n c y  b r a k e  

v a l v e  n u t  a n d  k n o b .

7 .  B u i l d  u p  a i r  p r e s s u r e  i n  s y s t e m  a n d  c h e c k  

f o r  l e a k s .

8 .  I n s t a l l  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  b e h i n d  

i n s t r u m e n t  p a n e l .

TRAILER EMERGENCY AIR 
SUPPLY CONTROL VALVES

T h e  t r a i l e r  e m e r g e n c y  s u p p l y  c o n t r o l  v a l v e ,

w o r k i n g  i n  c o n j u n c t i o n  w i t h  t h e  t r a c t o r  p r o t e c t i o n  

( b r e a k a w a y )  v a l v e ,  c o n t r o l s  t h e  o p e r a t i o n  o f  t h e  

t r a i l e r  b r a k e s  i n  E M E R G E N C Y  s i t u a t i o n s .

NOTE: THIS SYSTEM IS NOT DESIGNED 
TO BE USED AS A PARKING BRAKE 
UNDER ANY CIRCUMSTANCES.

T h e r e  a r e  s e v e r a l  d i f f e r e n t  m o d e l  c o n t r o l  

v a l v e s  u s e d  o n  t h e s e  v e h i c l e s  b u t  a l l  o p e r a t e  o n  

t h e  s a m e  p r i n c i p l e .  T h e y  a r e  s p r i n g - l o a d e d  v a l v e s  

w h i c h  w i l l  a u t o m a t i c a l l y  a c t  w h e n  p r e s s u r e  i n  t h e  

t r u c k  b r a k e  s y s t e m  f a l l s  b e l o w  4 5  p s i .

W h e n e v e r  t h e  e m e r g e n c y  a i r  v a l v e  i s  a c t u a t e d ,  

e i t h e r  m a n u a l l y  o r  a u t o m a t i c a l l y ,  t r u c k  a i r  s y s t e m  

p r e s s u r e  m u s t  b e  b u i l t  u p  a b o v e  4 5  p s i  a n d  v a l v e  

k n o b  m u s t  b e  m a n u a l l y  p u s h e d  i n  t o  c h a r g e  t h e  

t r a i l e r  e m e r g e n c y  l i n e  a n d  r e l e a s e  t h e  t r a i l e r  

b r a k e s .

T h e r e  a r e  t w o  d i f f e r e n t  v a l v e s  u s e d  o n  c o n 

v e n t i o n a l  c a b  m o d e l s ,  o n e  B e n d i x - W e s t i n g h o u s e  

a n d  o n e  M i d l a n d - R o s s .  T h e s e  t w o  v a l v e s  a r e  i n t e r 

c h a n g e a b l e  o n  c o n v e n t i o n a l  c a b  m o d e l s  a s  c o m p l e t e  

a s s e m b l i e s .  H o w e v e r ,  o n  a n y  g i v e n  v e h i c l e ,  i t  i s  

n e c e s s a r y  t o  u s e  a  b r e a k a w a y  v a l v e  o f  t h e  s a m e  

m a n u f a c t u r e r  w i t h  e a c h  c o n t r o l  v a l v e ;  y o u  c a n  

N O T  u s e  a  B - W  c o n t r o l  v a l v e  w i t h  a n  M - R  b r e a k 

a w a y  v a l v e ,  a n d  v i c e  v e r s a .

E M E R G E N C Y  C O N T R O L  

V A L V E  R E P L A C E M E N T  

( A L L  E X C E P T  A L U M .  T I L T )

R e m o v a l

1 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

2 .  D i s c o n n e c t  a i r  l i n e s .

3 .  S t e e l  T i l t  C a b  -  R e m o v e  s c r e w s  f r o m  p l a t e  

w h i c h  h o l d s  v a l v e  t o  b r a c k e t  a t  l e f t  o f  s t e e r i n g  

c o l u m n .  R e m o v e  v a l v e .

C o n v e n t i o n a l  C a b  -  D i s c o n n e c t  k n o b  a n d  

p u s h  r o d  a s s e m b l y  f r o m  p i s t o n  s t e m .  R e m o v e  

s c r e w s  w h i c h  f a s t e n  v a l v e  t o  c o w l .  R e m o v e  v a l v e  

f r o m  e n g i n e  c o m p a r t m e n t  s i d e  o f  c o w l .

I n s t a l l a t i o n

1 .  P o s i t i o n  v a l v e  a t  m o u n t i n g  b r a c k e t  ( t i l t  c a b )  

o r  c o w l  ( c o n v e n t i o n a l )  a n d  a t t a c h  a i r  l i n e s .

2 .  S e c u r e  v a l v e  w i t h  s c r e w s .  I n s t a l l  p l a t e  

w h e r e  u s e d .

3 .  O n  c o n v e n t i o n a l  c a b  m o d e l s  c o n n e c t  k n o b  

a n d  p u s h  r o d  t o  v a l v e  s t e m .

4 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

5 .  C h e c k  f o r  a i r  l e a k s .

6 .  C h e c k  o p e r a t i o n  o f  t r a i l e r  e m e r g e n c y  b r a k e .
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BRAKES 5-45

E M E R G E N C Y  C O N T R O L  

V A L V E  R E P L A C E M E N T  

( S E R I E S  9 5 0 2 )

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s  o r  h o l d  b y  s o m e  

m e t h o d  o t h e r  t h a n  a i r  b r a k e s .

2 .  D r a i n  p r e s s u r e  f r o m  a i r  s y s t e m .

3 .  R e m o v e  k n o b  a n d  n u t  f r o m  v a l v e  s h a f t .

4 .  R e m o v e  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  f r o m  

b e h i n d  i n s t r u m e n t  p a n e l .

5 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

6 . R e m o v e  v a l v e  t h r o u g h  o p e n i n g  b e h i n d  i n 

s t r u m e n t  p a n e l .

I n s t a l l a t i o n

1 .  P l a c e  v a l v e  i n  p o s i t i o n  t h r o u g h  o p e n i n g  b e 

h i n d  i n s t r u m e n t  p a n e l .

2 .  C o n n e c t  a i r  l i n e s .

3 .  P u s h  v a l v e  s h a f t  u p  t h r o u g h  c o n t r o l  p a n e l  

a n d  i n s t a l l  n u t  a n d  k n o b  o n  v a l v e  s h a f t .

4 .  B u i l d  u p  p r e s s u r e  i n  s y s t e m  a n d  c h e c k  f o r  

l e a k s .

5 .  I n s t a l l  a c c e s s  c o v e r  b e h i n d  i n s t r u m e n t  

p a n e l .

SYNCHRO VALVE

T h e  p u r p o s e  o f  t h e  s y n c h r o  v a l v e  i s  t o  b a l a n c e  

a p p l i c a t i o n  p r e s s u r e s  t o  t r a c t o r  a n d  t r a i l e r  b r a k e s  

u n d e r  e m e r g e n c y  c o n d i t i o n s .  W h e n  t h e  t r a c t o r  

p a r k i n g - e m e r g e n c y  b r a k e s  a r e  a p p l i e d  t h e  s y n c h r o  

v a l v e  a u t o m a t i c a l l y  c a u s e s  t h e  t r a i l e r  e m e r g e n c y  

s y s t e m  t o  a p p l y  w i t h  t h e  s a m e  a m o u n t  o f  p r e s s u r e  

u s e d  i n  t h e  t r a c t o r  s y s t e m .  T h e  b a s i c  p u r p o s e  o f  

t h i s  t y p e  a p p l i c a t i o n  i s  t o  p r e v e n t  t r a i l e r  " j a c k -  

k n i f e ”  c o n d i t i o n s ,  w h i c h  c a n  r e s u l t  f r o m  a p p l y i n g  

o n l y  t r a c t o r  b r a k e s  w h i l e  v e h i c l e  i s  i n  m o t i o n .

T h e  s y n c h r o  v a l v e  i s  m o u n t e d  i n  t h e  c o n s o l e  

i n  t h e  s u p p l y  p a r t  o f  t h e  t r a i l e r  e m e r g e n c y  b r a k e  

c o n t r o l  v a l v e .  I t  i s  u s e d  o n l y  o n  S e r i e s  9 5 0 2  m o d e l s .

S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t .  P u l l  k n o b  o f  t r a c t o r - e m e r -  

g e n c y  b r a k e  a n d  n o t e  t h a t  t r a i l e r  e m e r g e n c y  b r a k e s  

a l s o  a p p l y .  P u s h  k n o b  o f  v a l v e  i n  a n d  n o t e  t h a t  

t r a i l e r  e m e r g e n c y  b r a k e s  r e l e a s e .

2 .  L e a k a g e  T e s t .  U s i n g  s o a p  s u d s ,  c h e c k  f o r  

l e a k a g e  b o t h  w i t h  b r a k e s  a p p l i e d  a n d  r e l e a s e d .  I f  

a n y  l e a k a g e  i s  e v i d e n t ,  r e m o v e  v a l v e  f r o m  v e h i c l e  

a n d  r e p a i r  o r  r e p l a c e .

R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  w h e e l s  o r  m a k e  p a r k i n g  b r a k e  a p p l i 

c a t i o n .

2 .  E x h a u s t  a i r  f r o m  b r a k e  s y s t e m .

3 .  R e m o v e  l a r g e  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  

f r o m  b e h i n d  i n s t r u m e n t  p a n e l .

4 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e s  a s  n e c 

e s s a r y .

5 .  R e m o v e  s y n c h r o  v a l v e  f r o m  s u p p l y  p o r t  o f  

t r a i l e r  e m e r g e n c y  c o n t r o l  v a l v e .

I n s t a l l a t i o n

1 .  I n s t a l l  s y n c h r o  v a l v e  i n  s u p p l y  p o r t  o f  

t r a i l e r  e m e r g e n c y  c o n t r o l  v a l v e .

2 .  C o n n e c t  a i r  l i n e s .

3 .  S t a r t  e n g i n e  a n d  c h a r g e  a i r  b r a k e  s y s t e m  

w i t h  f u l l  p r e s s u r e .

4 .  C h e c k  c o n n e c t i o n s  f o r  l e a k s .

5 .  T e s t  o p e r a t i o n  o f  b r a k e s .

6 .  I n s t a l l  l a r g e  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  

b e h i n d  i n s t r u m e n t  p a n e l .

TRACTOR PROTECTION 
(BREAKAWAY) VALVE

T h e  t r a c t o r  p r o t e c t i o n  v a l v e ,  u s e d  i n  c o n j u n c 

t i o n  w i t h  t h e  t r a i l e r  e m e r g e n c y  a i r  s u p p l y  c o n t r o l  

v a l v e ,  c o n t r o l s  o p e r a t i o n  o f  t h e  t r a i l e r  b r a k e s  i n  

E M E R G E N C Y  s i t u a t i o n s .

T h i s  v a l v e  i s  l o c a t e d  o n  t h e  i n n e r  s i d e  o f  t h e  

c a b  b a c k  p a n e l  o n  s t e e l  t i l t  c a b  m o d e l s ,  o n  u n d e r 

s i d e  o f  c a b  t u n n e l  o n  A l u m ,  t i l t ,  a n d  o n  t h e  o u t s i d e  

o f  t h e  c a b  b a c k  p a n e l  o n  c o n v e n t i o n a l  m o d e l s  ( s e e  

f i g .  1 6 ) .

B o t h  s e r v i c e  a n d  e m e r g e n c y  t r a i l e r  b r a k e  

l i n e s  a r e  r o u t e d  t h r o u g h  t h i s  v a l v e ,  a n d  i t s  b a s i c  

f u n c t i o n  i s  t o  p r o t e c t  t h e  t r a c t o r  a i r  b r a k e  s y s t e m  

f r o m  l o s s  o f  p r e s s u r e  i n  t h e  e v e n t  o f  p r e s s u r e  l o s s  

i n  t h e  t r a i l e r  s y s t e m .

T h e r e  a r e  t w o  o p t i o n a l  v a l v e s  u s e d  o n  c o n 

v e n t i o n a l  c a b  m o d e l s ,  o n e  B e n d i x - W e s t i n g h o u s e  

a n d  o n e  M i d l a n d - R o s s .  T h e y  a r e  i n t e r c h a n g e a b l e  

a s  c o m p l e t e  a s s e m b l i e s  b u t  e a c h  m u s t  b e  u s e d  w i t h  

a  c o n t r o l  v a l v e  m a d e  b y  t h e  s a m e  M a n u f a c t u r e r .  

Y o u  C A N N O T  u s e  a  B - W  b r e a k a w a y  v a l v e  w i t h  a n  

M - R  c o n t r o l  v a l v e ,  a n d  v i c e  v e r s a .  T h e  B e n d i x -  

W e s t i n g h o u s e  v a l v e  h a s  t w o  m o u n t i n g  b o l t  h o l e s ,  

w h i l e  t h e  M i d l a n d - R o s s  v a l v e  h a s  t h r e e  m o u n t i n g  

b o l t  h o l e s .

B R E A K A W A Y  V A L V E  R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s .

4 .  R e m o v e  m o u n t i n g  b o l t s  a n d  v a l v e .

I n s t a l l a t i o n

1 .  P o s i t i o n  v a l v e  o n  b a c k  o f  c a b  a n d  i n s t a l l  

m o u n t i n g  b o l t s .

2 .  C o n n e c t  a i r  l i n e s .
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3 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

4 .  C h e c k  f o r  l e a k s .

5 .  C h e c k  o p e r a t i o n  o f  b r a k e s .

S E R V I C E A B I L I T Y  T E S T S

O p e r a t i n g  T e s t s

1 .  P u l l  o u t  e m e r g e n c y  a i r  v a l v e  k n o b  t o  e x 

h a u s t  a i r  p r e s s u r e  f r o m  b r e a k a w a y  v a l v e  c o n t r o l  

l i n e .  D i s c o n n e c t  t r a i l e r  e m e r g e n c y  l i n e  f r o m  

e m e r g e n c y  o u t l e t  p o r t  a t  b r e a k a w a y  v a l v e  a n d  

c o n n e c t  a n  a i r  p r e s s u r e  t e s t  g a u g e  t o  e m e r g e n c y  

o u t l e t  p o r t .

2 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  i n  

s y s t e m .  L o w  a i r  p r e s s u r e  b u z z e r  s h o u l d  s t o p  

o p e r a t i n g  a t  5 8  t o  6 5  p s i .  W i t h  a i r  p r e s s u r e  i n  o p e r 

a t i n g  r a n g e ,  p u s h  e m e r g e n c y  a i r  v a l v e  k n o b  i n .  

T e s t  g a u g e  s h o u l d  s h o w  f u l l  a i r  s y s t e m  p r e s s u r e .  

T h e n  p u l l  k n o b  o u t ;  t e s t  g a u g e  s h o u l d  d r o p  t o  z e r o .

3 .  A g a i n  b u i l d  u p  a i r  p r e s s u r e  i n  s y s t e m  t o  

o p e r a t i n g  r a n g e ,  t h e n  s t o p  e n g i n e .  P u s h  e m e r 

g e n c y  a i r  v a l v e  k n o b  i n .  M a k e  a  s e r i e s  o f  b r a k e  

a p p l i c a t i o n s  u n t i l  l o w  a i r  b u z z e r  s o u n d s .  S l i g h t l y  

o p e n  d r a i n  c o c k  i n  t h e  d r y  a i r  t a n k  t o  o b t a i n  a  

s l o w  ( a p p r o x .  10  p s i  p e r  m i n u t e )  p r e s s u r e  d r o p  i n  

t h e  t r a c t o r  b r a k e  s y s t e m .  W h e n  t r u c k  a i r  s y s t e m  

d r o p s  t o  4 5  p s i  ( a p p r o x . ) ,  t h e  e m e r g e n c y  a i r  v a l v e  

k n o b  s h o u l d  a u t o m a t i c a l l y  c o m e  o u t  a n d  p r e s s u r e  

o n  t e s t  g a u g e  s h o u l d  r a p i d l y  d r o p  t o  z e r o .

L e a k a g e  T e s t s

1 .  B u i l d  u p  a i r  p r e s s u r e  i n  t r u c k  b r a k e  s y s 

t e m  t o  o p e r a t i n g  r a n g e .  P u s h  i n  e m e r g e n c y  a i r  

v a l v e  k n o b  t o  c h a r g e  t r a i l e r  b r a k e  s y s t e m .  U s e  

s o a p  s u d s  t o  c o a t  e x h a u s t  p o r t s  o f  e m e r g e n c y  a i r  

v a l v e  a n d  b r e a k a w a y  v a l v e .

2 .  W h e n  e m e r g e n c y  a i r  v a l v e  l e a k s  e x c e s s 

i v e l y ,  i n s t a l l  n e w  p i s t o n  O - r i n g s .  W h e n  b r e a k a w a y  

v a l v e  l e a k s  e x c e s s i v e l y ,  i n s t a l l  n e w  O - r i n g s  a n d  

p l u n g e r  s e a l .

TRACTOR PARKING-EMERGENCY 

BRAKE VALVE

R E P L A C E M E N T  ( A L U M .  T I L T )

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s  o r  h o l d  b y  s o m e  

m e t h o d  o t h e r  t h a n  a i r  b r a k e s .

2 .  D r a i n  p r e s s u r e  f r o m  a i r  s y s t e m .

3 .  R e m o v e  k n o b  a n d  n u t  f r o m  v a l v e  s h a f t .

4 .  R e m o v e  c i r c u i t  b r e a k e r  a c c e s s  c o v e r  f r o m  

b e h i n d  i n s t r u m e n t  p a n e l .

5 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

6.  R e m o v e  v a l v e  t h r o u g h  o p e n i n g  b e h i n d  i n 

s t r u m e n t  p a n e l .

I n s t a l l a t i o n

1 .  P l a c e  v a l v e  i n  p o s i t i o n  t h r o u g h  o p e n i n g  b e 

h i n d  i n s t r u m e n t  p a n e l .

2 .  C o n n e c t  a i r  l i n e s .

3 .  P u s h  v a l v e  s h a f t  u p  t h r o u g h  c o n t r o l  p a n e l  

a n d  i n s t a l l  n u t  a n d  k n o b  o n  v a l v e  s h a f t .

4 .  B u i l d  u p  p r e s s u r e  i n  s y s t e m  a n d  c h e c k  f o r  

l e a k s .

5 .  I n s t a l l  a c c e s s  c o v e r  b e h i n d  i n s t r u m e n t  

p a n e l .

DOUBLE CHECK VALVE AND 
STOP LIGHT SWITCH

A  c o m b i n a t i o n  d o u b l e  c h e c k  v a l v e  a n d  s t o p  

l i g h t  s w i t c h  i s  u s e d  i n  b r a k e  s y s t e m s  e q u i p p e d  w i t h  

t r a i l e r  b r a k e  c o n t r o l s  e x c e p t  A l u m .  t i l t .  C h e c k  

v a l v e  i s  u s e d  t o  c o n n e c t  b o t h  t h e  f o o t  b r a k e  a p p l i 

c a t i o n  v a l v e  a n d  t h e  t r a i l e r  b r a k e  h a n d  c o n t r o l  

v a l v e  t o  t h e  t r a i l e r  b r a k e  s e r v i c e  l i n e .  C h e c k  v a l v e  

i s  i n s t a l l e d  i n  d e l i v e r y  p o r t  i n  b r a k e  a p p l i c a t i o n  

v a l v e .  A i r  l i n e  f r o m  t r a i l e r  b r a k e  h a n d  c o n t r o l  

v a l v e  c o n n e c t s  t o  o t h e r  e n d  o f  c h e c k  v a l v e .  T r a i l e r  

b r a k e  s e r v i c e  l i n e  a n d  t r u c k  s t o p  l i g h t  s w i t c h  a r e  

c o n n e c t e d  t o  t h e  t w o  s i d e  o u t l e t  p o r t s .

C H E C K  V A L V E  O P E R A T I O N

W h e n  b r a k e  a p p l i c a t i o n  i s  m a d e  b y  t h e  f o o t  

b r a k e  v a l v e ,  a i r  p r e s s u r e  f r o m  t h e  f o o t  b r a k e  

v a l v e  f o r c e s  t h e  s h u t t l e  v a l v e  o v e r  a g a i n s t  t h e  

i n l e t  f r o m  t h e  h a n d  c o n t r o l  v a l v e  a n d  f l o w s  o u t  t h e  

h o l e s  i n  t h e  v a l v e  g u i d e  i n t o  t h e  t r a i l e r  b r a k e  

s e r v i c e  l i n e .  W h e n  f o o t  b r a k e s  a r e  r e l e a s e d  a n d  

t r a i l e r  b r a k e s  a r e  a p p l i e d  b y  m e a n s  o f  t h e  h a n d  

c o n t r o l  v a l v e ,  a i r  p r e s s u r e  f r o m  t h e  h a n d  c o n t r o l  

v a l v e  f o r c e s  t h e  s h u t t l e  v a l v e  o v e r  a g a i n s t  t h e  

i n l e t  f r o m  t h e  f o o t  b r a k e  v a l v e  a n d  f l o w s  o u t  

t h r o u g h  t h e  h o l e s  i n  t h e  v a l v e  g u i d e  i n t o  t h e  t r a i l e r  

b r a k e  s e r v i c e  l i n e .

C H E C K  V A L V E  S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t s

a .  A p p l y  t r u c k  b r a k e s  a n d  n o t e  t h a t  b r a k e s  

a p p l y  p r o m p t l y  o n  b o t h  t h e  t r u c k  a n d  t h e  t r a i l e r .  

R e l e a s e  t r u c k  b r a k e s  a n d  n o t e  t h a t  b r a k e s  o n  t r u c k  

a n d  t r a i l e r  b o t h  r e l e a s e  p r o m p t l y .

b .  M o v e  h a n d  c o n t r o l  v a l v e  l e v e r  t o  a p p l i e d  

p o s i t i o n  a n d  n o t e  t h a t  b r a k e s  a p p l y  o n l y  o n  t h e  

t r a i l e r .  M o v e  c o n t r o l  v a l v e  l e v e r  t o  r e l e a s e d p o s i -  

t i o n  a n d  n o t e  t h a t  t r a i l e r  b r a k e s  r e l e a s e  p r o m p t l y .

2 .  L e a k a g e  T e s t s

a .  A p p l y  t r u c k  b r a k e s  a n d  c h e c k  f o r  l e a k a g e  

a t  h a n d  c o n t r o l  v a l v e  e x h a u s t  p o r t ,  u s i n g  s o a p  s u d s .

b .  A p p l y  t r a i l e r  b r a k e s  o n l y  w i t h  h a n d  c o n t r o l  

v a l v e  a n d  c h e c k  f o r  l e a k a g e  a t  t r u c k  b r a k e  a p p l i 

c a t i o n  v a l v e  e x h a u s t  p o r t ,  u s i n g  s o a p  s u d s .
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c .  N o  l e a k a g e  i s  p e r m i s s i b l e  i n  e i t h e r  o f  t h e s e  

t e s t s .  I f  t h e r e  i s  a n y  l e a k a g e ,  r e p l a c e  t h e  s h u t t l e  

v a l v e .

C H E C K  V A L V E  R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s  f r o m  v a l v e .

4 .  S c r e w  v a l v e  o u t  o f  b r a k e  a p p l i c a t i o n  v a l v e .

I n s t a l l a t i o n

1 .  S c r e w  v a l v e  i n t o  b r a k e  a p p l i c a t i o n  v a l v e .

2 .  C o n n e c t  a i r  l i n e s .

3 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

4 .  C h e c k  f o r  l e a k s .

5 .  C h e c k  o p e r a t i o n  o f  b r a k e s  a n d  s t o p  l i g h t s .

EMERGENCY BRAKE 

STOP LIGHT SWITCHES

S e r i e s  9 5 0 2  v e h i c l e s  a r e  e q u i p p e d  w i t h  a  s t o p  

l i g h t  s w i t c h  i n  t h e  t r a c t o r  e m e r g e n c y  b r a k e  a i r  

s y s t e m .  V e h i c l e s  w i t h  t r a i l e r  b r a k e  e q u i p m e n t  a l s o  

h a v e  a  s t o p  l i g h t  s w i t c h  i n  t h e  t r a i l e r  e m e r g e n c y  

b r a k e  a i r  s y s t e m .  B o t h  s w i t c h e s  a r e  l o c a t e d  i n  

f i t t i n g s  f a s t e n e d  t o  t h e  j u n c t i o n  p l a t e  i n  t h e  f l o o r  

o f  t h e  c a b  t u n n e l ,  i n s i d e  t h e  c a b .  T h e  p u r p o s e  o f

FRONT BRAKE LIMITING VALVE

A  c o m b i n a t i o n  l i m i t i n g  a n d  q u i c k  r e l e a s e  

v a l v e  a n d  a  t w o - w a y  c o n t r o l  v a l v e  a r e  u s e d  i n  

c o m b i n a t i o n  o n  s o m e  v e h i c l e s  a s  s h o w n  i n  f i g u r e  

1 9 .  T h i s  c o m b i n a t i o n  p e r m i t s  f u l l  b r a k e  v a l v e  

d e l i v e r y  p r e s s u r e  t o  t h e  f r o n t  b r a k e s  w h e n  o n  d r y  

r o a d s ,  o r  a t  t h e  o p t i o n  o f  t h e  d r i v e r ,  l i m i t s  t h e  

p r e s s u r e  t o  t h e  f r o n t  b r a k e s  t o  5 0  p e r  c e n t  o f  t h e  

b r a k e  v a l v e  d e l i v e r y  p r e s s u r e  w h e n  o n  s l i p p e r y  

r o a d s .

T h e  t w o - w a y  c o n t r o l  v a l v e  i s  m o u n t e d  e i t h e r  

o n  i n s t r u m e n t  p a n e l  o r  o n  e n g i n e  s i d e  o f  f i r e  w a l l  

o r  o n  t h e  c o n s o l e  o n  A l u m ,  t i l t  m o d e l s .  T h e  

l i m i t i n g  q u i c k  r e l e a s e  v a l v e  i s  m o u n t e d  o n  f r a m e  

c r o s s m e m b e r  n e a r  t h e  f r o n t  b r a k e  c h a m b e r s .  O n e  

a i r  l i n e  f r o m  b r a k e  a p p l i c a t i o n  v a l v e  i s  c o n n e c t e d  

t o  t h e  i n l e t  p o r t  o f  t h e  t w o - w a y  v a l v e  a n d  a n o t h e r  

c o n n e c t s  t o  t h e  b r a k e  v a l v e  p o r t  a t  t o p  o f  l i m i t i n g  

q u i c k  r e l e a s e  v a l v e  ( f i g .  1 9 ) .  A n o t h e r  a i r  l i n e  c o n 

n e c t s  t h e  s i d e  d e l i v e r y  p o r t  o f  t h e  t w o - w a y  v a l v e  

t o  t h e  p o r t  o p p o s i t e  t h e  m o u n t i n g  p a d  o f  t h e  l i m i t 

i n g  q u i c k  r e l e a s e  v a l v , e .  T h e  t w o  o t h e r  s i d e  p o r t s  

o f  t h e  l i m i t i n g  q u i c k  r e l e a s e  v a l v e  a r e  c o n n e c t e d  

t o  t h e  f r o n t  b r a k e  c h a m b e r s .

t h e s e  s w i t c h e s  i s  t o  l i g h t  t h e  s t o p  l i g h t s  t o  w a r n  

f o l l o w i n g  d r i v e r s  o f  b r a k e  a p p l i c a t i o n  o n  t r u c k  a n d /  

o r  t r a i l e r .

T E S T I N G  O P E R A T I O N  O F  S W I T C H E S

1 .  C h e c k  a l l  l i g h t s  t o  m a k e  c e r t a i n  b u l b s  

o p e r a t e  b y  a c t i v a t i n g  s e r v i c e  b r a k e s .

2 .  R e l e a s e  b r a k e s .

3 .  T u r n  e n g i n e  c o n t r o l  s w i t c h  t o  " O N ”  p o s i t i o n .

4 .  P u l l  t r a c t o r  p a r k i n g  -  e m e r g e n c y  b r a k e  

c o n t r o l  k n o b  o u t .  I f  s t o p  l i g h t s  d o  n o t  l i g h t ,  s w i t c h  

i s  d e f e c t i v e .

5 .  P u s h  t r a c t o r  p a r k i n g  -  e m e r g e n c y  b r a k e  

c o n t r o l  k n o b  i n  a n d  p u l l  t r a i l e r  e m e r g e n c y  b r a k e  

c o n t r o l  k n o b  o u t .  I f  s t o p  l i g h t s  d o  n o t  l i g h t ,  s w i t c h  

i s  d e f e c t i v e .

REPLACEMENT
1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  E x h a u s t  a i r  f r o m  b r a k e  s y s t e m  ( t r a c t o r  o r  

t r a i l e r ,  o r  b o t h  i f  b o t h  s w i t c h e s  a r e  t o  b e  r e p l a c e d ) .

3 .  M a k e  s u r e  e n g i n e  c o n t r o l  s w i t c h  i s  i n  

" O F F ”  p o s i t i o n  o r  m a s t e r  c i r c u i t  b r e a k e r  i s  o p e n .

4 .  D i s c o n n e c t  p o s i t i v e  b a t t e r y  c a b l e .

5 .  R e m o v e  i n s t r u m e n t  p a n e l  a c c e s s  c o v e r .

6 .  D i s c o n n e c t  t h e  e l e c t r i c a l  w i r e s  f r o m  t h e  

s w i t c h ( e s ) .

7 .  R e m o v e  s w i t c h ( e s )  f r o m  f i t t i n g s .

8 .  R e v e r s e  p r o c e d u r e  t o  i n s t a l l  n e w  ( o r  r e 

p a i r e d )  s w i t c h ( e s )  a n d  t e s t  o p e r a t i o n  o f  s y s t e m ( s ) .

AND TWO-WAY CONTROL VALVE

T h e  l i m i t i n g  q u i c k  r e l e a s e  v a l v e ,  b e s i d e s  p r o 

v i d i n g  f o r  a  5 0  p e r  c e n t  r e d u c t i o n  o f  f r o n t  w h e e l  

b r a k e  p r e s s u r e ,  a l s o  s e r v e s  a s  a  q u i c k  r e l e a s e  

v a l v e  w h e n  b r a k e s  a r e  r e l e a s e d .

S E R V I C E A B I L I T Y  T E S T S

1 .  O p e r a t i n g  T e s t s

a .  C o n n e c t  a n  a i r  p r e s s u r e  t e s t  g a u g e  i n t o  t h e  

a i r  l i n e  l e a d i n g  t o  t h e  r e a r  b r a k e  q u i c k  r e l e a s e  

o r  r e l a y  v a l v e ;  d i s c o n n e c t  a i r  l i n e  a t  v a l v e  a n d  

c o n n e c t  g a u g e  t o  l i n e  i f  n o  o t h e r  c o n v e n i e n t  c o n 

n e c t i n g  p o i n t  i s  a v a i l a b l e .  D i s c o n n e c t  o n e  f r o n t  

b r a k e  c h a m b e r  l i n e  f r o m  p o r t  a t  s i d e  o f  l i m i t i n g  

q u i c k  r e l e a s e  v a l v e  a n d  c o n n e c t  a n o t h e r  t e s t  g a u g e  

t o  t h i s  p o r t .

b .  P l a c e  t h e  h a n d l e  o f  t h e  t w o - w a y  v a l v e  i n  

t h e  " D R Y  R O A D "  p o s i t i o n  a n d  a p p l y  t h e  t r u c k  

b r a k e s .  B o t h  t e s t  g a u g e s  s h o u l d  r e a d  t h e  s a m e .  

P l a c e  t h e  h a n d l e  o f  t h e  t w o - w a y  v a l v e  i n  t h e  " S L I P 

P E R Y  R O A D "  p o s i t i o n  a n d  a p p l y  t h e  t r u c k  b r a k e s .  

T h e  t e s t  g a u g e  a t  t h e  l i m i t i n g  q u i c k  r e l e a s e  v a l v e  

s h o u l d  r e a d  a p p r o x i m a t e l y  o n e - h a l f  t h e  a m o u n t
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BRAKES 5-48

Front
Brake
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■d/ Air Tank
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DRY ROAD POSITION

Limiting—Quick 
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Figure 19—Front Brake Limiting and Two-Way Control Valve Operation
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BRAKES 5-49

s h o w n  o n  t h e  t e s t  g a u g e  c o n n e c t e d  t o  t h e  r e a r  a x l e  

a i r  l i n e .

2 .  L e a k a g e  T e s t s

a .  P l a c e  t h e  h a n d l e  o f  t h e  t w o - w a y  v a l v e  i n  

" D R Y  R O A D "  p o s i t i o n  a n d  w i t h  t h e  t r u c k  b r a k e s  

a p p l i e d ,  c o a t  t h e  e x h a u s t  p o r t s  o f  t h e  t w o - w a y  

v a l v e  a n d  l i m i t i n g  q u i c k  r e l e a s e  v a l v e  w i t h  s o a p  

s u d s .  I f  l e a k a g e  i s  e x c e s s i v e ,  v a l v e  s h o u l d  b e  r e 

p l a c e d  o r  r e p a i r e d .

b .  P l a c e  t h e  h a n d l e  o f  t h e  t w o - w a y  v a l v e  i n  

t h e  " S L I P P E R Y  R O A D "  p o s i t i o n  a n d  w i t h  t h e  t r u c k  

b r a k e s  a p p l i e d ,  c o a t  t h e  e x h a u s t  p o r t  o f  t h e  t w o -  

w a y  v a l v e  w i t h  s o a p  s u d s .  I f  l e a k a g e  i s  e x c e s s i v e ,  

v a l v e  s h o u l d  b e  r e p l a c e d  o r  r e p a i r e d .

T W O - W A Y  V A L V E  R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  D r a i n  a i r  p r e s s u r e  f r o m  b r a k e  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s .

4 .  R e m o v e  s c r e w s  w h i c h  f a s t e n  p l a t e  a n d  v a l v e  

t o  i n s t r u m e n t  p a n e l .  R e m o v e  p l a t e  a n d  v a l v e .  F o r  

o v e r h a u l ,  r e f e r  t o  " D i f f e r e n t i a l  C o n t r o l  V a l v e "  i n  

" R E A R  A X L E "  ( S E C .  4 A )  o f  t h i s  m a n u a l .

I n s t a l l a t i o n

1 .  P o s i t i o n  v a l v e  i n  i n s t r u m e n t  p a n e l  a n d  c o n 

n e c t  a i r  l i n e s .

2 .  F a s t e n  v a l v e  a n d  p l a t e  t o  i n s t r u m e n t  p a n e l .

3 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

4 .  C h e c k  f o r  l e a k s .  C h e c k  o p e r a t i o n  o f  b r a k e s .

L I M I T I N G  V A L V E  R E P L A C E M E N T

R e m o v a l

1 .  B l o c k  v e h i c l e  w h e e l s .

2 .  D r a i n  a i r  f r o m  b r a k e  s y s t e m .

3 .  D i s c o n n e c t  a i r  l i n e s .

4 .  R e m o v e  b o l t s  w h i c h  f a s t e n  v a l v e  t o  v e h i c l e .  

R e m o v e  v a l v e .

I n s t a l l a t i o n

1 .  C o n n e c t  a i r  l i n e s .

2 .  P o s i t i o n  v a l v e  o n  v e h i c l e  a n d  f a s t e n  w i t h  

b o l t s .

3 .  S t a r t  e n g i n e  a n d  b u i l d  u p  a i r  p r e s s u r e  t o  

o p e r a t i n g  l e v e l .

4 .  C h e c k  f o r  l e a k s .

5 .  C h e c k  o p e r a t i o n  o f  b r a k e s .

1  L o c k  R i n g

2  S p a c e r

3  S l a c k  A d j u s t e r

4  C a m s h a f t  S e a l

5  C a m s h a f t  B u s h i n g

,10

,11

,-12

<13

-14

,15

.16

6 C a m s h a f t  a n d  B r a k e

C h a m b e r  B r a c k e t

7  B a c k i n g  P l a t e

8 C a m  ( i n t e g r a l  w i t h  s h a f t )

9  C a m  R o l l e r

1 0  B r a k e  S h o e

1 1  B r a k e  S h o e  R e t u r n  S p r i n g

1 2  G u i d e  P i n  W a s h e r

1 3  G u i d e  P i n  " C "  W a s h e r

1 4  G u i d e  P i n

1 5  L o c k  R in g -

1 6  A n c h o r  P i n  t-1584

Figure 20—Front Brake Assembly (Wagner)
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BRAKES 5-50

FRONT BRAKE SHOES AND ANCHOR PINS

W a g n e r  f r o n t  b r a k e s  a r e  s t a n d a r d  o n  a l l  

m o d e l s .  R o c k w e l l  f r o n t  b r a k e s  a r e  u s e d  o n  

C h e v r o l e t  F - 1 6 0  a x l e  w h i c h  i s  u s e d  a s  o p t i o n a l  

e q u i p m e n t  o n  s o m e  m o d e l s .

W A G N E R  B R A K E S  ( F i g .  2 0 )

A n c h o r  p i n  e n d s  o f  s h o e s  a r e  s e c u r e d  o n  

a n c h o r  p i n s  b y  l o c k  r i n g s .  S h o e  e n d s  a r e  n o t  e q u i p 

p e d  w i t h  b u s h i n g s ;  i f  s h o e s  o r  a n c h o r  p i n s  b e c o m e

Figure 2 1 —Front Brake Assembly (Rockwell)

w o r n ,  p a r t s  m u s t  b e  r e p l a c e d .  C o n t a c t  b e t w e e n  

c a m  e n d s  o f  s h o e s  a n d  c a m  i s  m a d e  t h r o u g h  r o l l 

e r s .  N o  l u b r i c a n t  s h o u l d  b e  a p p l i e d  a t  r o l l e r s  o r  

c a m  h e a d ;  a n c h o r  p i n  e n d s  s h o u l d  b e  c o a t e d  w i t h  

S 1 7  S p e c i a l  L u b r i c a n t  o r  e q u i v a l e n t  a t  a s s e m b l y .  

G u i d e  p i n s ,  t w o  f o r  e a c h  s h o e ,  h o l d  s h o e s  i n  a l i g n 

m e n t  o n  b a c k i n g  p l a t e .

R O C K W E L L  B R A K E S  ( F i g .  2 1 )

M o d e l s  e q u i p p e d  w i t h  o p t i o n a l  F - 1 6 0  a x l e  ( f i g .  

2 1 ) .  F r o n t  b r a k e  s h o e s  a r e  r e t a i n e d  o n  a d j u s t a b l e  

e c c e n t r i c  t y p e  a n c h o r  p i n s  b y  C - w a s h e r s .  A n c h o r  

p i n  e n d s  o f  s h o e s  a r e  e q u i p p e d  w i t h  r e p l a c e a b l e  

b u s h i n g s .  C a m  e n d  o f  e a c h  s h o e  i s  f l a m e - h a r d e n e d  

a t  s u r f a c e  i n  c o n t a c t  w i t h  c a m .

A L L  M O D E L S

O n e - p i e c e  m o l d e d  l i n i n g  i s  r i v e t e d  t o  e a c h  

s h o e .  L i n i n g  s h o u l d  b e  r e p l a c e d  b e f o r e  i t  b e c o m e s  

w o r n  t o  t h e  e x t e n t  t h a t  t h e  r i v e t s  w i l l  d a m a g e  t h e  

b r a k e  d r u m .  M a k e  s u r e  n e w  l i n i n g  f i t s  f i r m l y  

a g a i n s t  s h o e  a n d  t h a t  a l l  r i v e t s  a r e  p r o p e r l y  u p s e t .  

W h e n  b r a k e  d r u m s  h a v e  b e e n  m a c h i n e d  o v e r s i z e ,  

s h i m s  s h o u l d  b e  u s e d  b e t w e e n  l i n i n g  a n d  s h o e  o r  

o v e r s i z e  l i n i n g  u s e d  t o  m a i n t a i n  p r o p e r  l i n i n g - t o -  

d r u m  c o n t a c t .  R e f e r  t o  " B r a k e  D r u m s "  i n  t h i s  

s e c t i o n .  M a x i m u m  b r a k i n g  e f f i c i e n c y  c a n  b e  o b 

t a i n e d  i m m e d i a t e l y  i f  l i n i n g s  a r e  t r u e d - u p  w i t h  a  

c o n v e n t i o n a l  l i n i n g  g r i n d e r  s o  t h e y  a r e  p r o p e r l y  

c e n t r a l i z e d  i n  r e l a t i o n  t o  c e n t e r  o f  h u b .

W h e n e v e r  a n y  p a r t  o f  t h e  b r a k e  a s s e m b l y  h a s  

b e e n  r e m o v e d  a n d  r e p l a c e d ,  a d j u s t  b r a k e s  a s  d i 

r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

A n c h o r  P i n  A d j u s t m e n t  ( F i g .  2 1 )

( F - 1 6 0  A x l e  O n l y )

O n  F - 1 6 0  a x l e ,  w h e n e v e r  b r a k e s  h a v e  b e e n  r e 

l i n e d  o r  a n c h o r  p i n  p o s i t i o n s  c h a n g e d  f o r  a n y  r e a 

s o n ,  a n c h o r  p i n s  m u s t  b e  a d j u s t e d  t o  p r o p e r l y  

l o c a t e  t h e  c u r v a t u r e  o f  t h e  l i n i n g  t o  d r u m  a n d  t o  

o b t a i n  p r o p e r  l i n i n g  t o  d r u m  c l e a r a n c e .  M a k e  a d 

j u s t m e n t  a s  f o l l o w s :

1 .  L o o s e n  a n c h o r  p i n  l o c k  n u t s  a n d  t u r n  p i n s  

t o  p o s i t i o n  p u n c h  m a r k s  a s  c l o s e  t o g e t h e r  a s  p o s 

s i b l e  a s  s h o w n  i n  f i g u r e  2 1 .

2 .  R o t a t e  c a m  b y  t u r n i n g  s l a c k  a d j u s t e r  w o r m  

s h a f t  t o  b r i n g  s h o e  l i n i n g  i n t o  c o n t a c t  w i t h  t h e  

b r a k e  d r u m .  R o t a t e  a n c h o r  p i n s  j u s t  e n o u g h  t o  

r e l i e v e  d r a g .  R e p e a t  t h e  a d j u s t m e n t  u n t i l  f u r t h e r  

r o t a t i o n  o f  t h e  a n c h o r  p i n s  w i l l  n o  l o n g e r  r e l i e v e  

d r a g .

3 .  T i g h t e n  a n c h o r  p i n  l o c k  n u t s .  B a c k  o f f  c a m  

t o  r e l e a s e d  p o s i t i o n  b y  t u r n i n g  s l a c k  a d j u s t e r  w o r m  

s h a f t .  A d j u s t  b r a k e  c h a m b e r  p u s h  r o d  t r a v e l  a s  

d i r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

12 11 10

l B r a k e  S h o e  a n d  L i n i n g  

A s s e m b l y  

A n c h o r  P i n s  

A n c h o r  P i n  C - w a s h e r s  

B r a k e  S h o e  B u s h i n g  

A n c h o r  P i n  L o c k  N u t

6 B a c k i n g  P l a t e

7  C a m s h a f t  B r a c k e t

8 C a m s h a f t  B r a c k e t

B u s h i n g

9  C a m s h a f t

1 0  S l a c k  A d j u s t e r

1 1  S l a c k  A d j u s t e r

S p a c e r s

1 2  L o c k  R i n g

1 3  C a m  ( I n t e g r a l  w i t h

s h a f t )

1 4  B r a k e  S h o e  R e t u r n

S p r i n g

1 5  L u b r i c a t i o n  F i t t i n g

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



BRAKES 5-51

FRONT BRAKE CAMSHAFTS

F r o n t  b r a k e  c a m s h a f t s  h a v e  c o n s t a n t  l i f t  t y p e  

c a m s  f o r g e d  i n t e g r a l  w i t h  s h a f t .  C a m s h a f t s  a r e  

m o u n t e d  i n  c a m s h a f t  a n d  b r a k e  c h a m b e r  b r a c k e t s  

w h i c h  a r e  b o l t e d  t o  b a c k i n g  p l a t e  ( f i g s .  20 a n d  21 ) .  

E a c h  b r a c k e t  i s  e q u i p p e d  w i t h  t w o  b u s h i n g s  a n d  a  

l u b r i c a t i o n  f i t t i n g .  S p a c e  b e t w e e n  b u s h i n g s  a c t s  a s  

a  l u b r i c a n t  r e s e r v o i r .

CAUTION: DO NOT over lubricate 
camshaft, as excess lubricant will be 
forced into brake drums.

L u b r i c a n t  s h o u l d  b e  a p p l i e d  s p a r i n g l y  a t  i n t e r 

v a l s  s p e c i f i e d  i n  L U B R I C A T I O N  ( S E C .  0 ) .

S l a c k  a d j u s t e r ,  m o u n t e d  o n  s p l i n e d  e n d  o f  

c a m s h a f t ,  i s  h e l d  i n  p l a c e  b y  a  l o c k  r i n g .  A  s p a c e r  

i s  u s e d  o n  e a c h  s i d e  o f  s l a c k  a d j u s t e r .  W h e n e v e r  

c a m s h a f t  h a s  b e e n  r e m o v e d ,  c o a t  b u s h i n g  s u r f a c e s  

w i t h  S - 1 7  S p e c i a l  L u b r i c a n t  o r  e q u i v a l e n t  b e f o r e  

i n s t a l l i n g .  A f t e r  i n s t a l l a t i o n ,  a p p l y  l u b r i c a n t  a s  

d i r e c t e d  i n  L U B R I C A T I O N  ( S E C .  0 ) ,  a n d  a d j u s t  

b r a k e  a s  d i r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

. R e f e r  t o  " F R O N T  H U B S  A N D  B E A R I N G S "  ( S E C . 

3 D )  o f  t h i s  m a n u a l  f o r  r e m o v a l  o f  w h e e l s ,  h u b s ,  

a n d  b r a k e  d r u m s  f o r  a c c e s s  t o  b r a k e  s h o e s .

“ S” CAM REAR BRAKES

W a g n e r  " S "  c a m  b r a k e  a s s e m b l i e s  a r e  u s e d  

o n  r e a r  a x l e  o f  a l l  s t e e l  t i l t  c a b  m o d e l s .  A l l  

c o n v e n t i o n a l  c a b  m o d e l s  a n d  A l u m .  T i l t  m o d e l s  

u s e  “ S t o p m a s t e r ”  b r a k e s  a t  r e a r  a x l e .  B r a k e  

a s s e m b l y  c a n  b e  r e m o v e d  a s  a  c o m p l e t e  a s s e m 

b l y ;  h o w e v e r ,  t h e  v a r i o u s  c o m p o n e n t s  m u s t  b e  

r e p l a c e d  i n d i v i d u a l l y .  B r a k e  a s s e m b l y  s h o w n  i n  

f i g u r e  2 2  i s  a  t y p i c a l  W a g n e r  b r a k e  a s s e m b l y .

B r a k e s  a r e  r e a d i l y  a c c e s s i b l e  b y  r e m o v i n g  

w h e e l s ,  h u b s ,  a n d  d r u m s .

B R A K E  S H O E S  A N D  A N C H O R  P I N S  

( R e f e r  t o  F i g .  2 2 )

R e f e r  t o  " R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  

4 C )  f o r  r e m o v a l  o f  w h e e l s ,  h u b s ,  a n d  b r a k e  d r u m s  

f o r  a c c e s s  t o  b r a k e  s h o e s .

E a c h  b r a k e  s h o e  c o n s i s t s  o f  a  s h o e  t a b l e  w i t h  

t w o  s h o e  w e b s  w e l d e d  i n  p l a c e .  A t  a n c h o r  e n d ,  

s h o e  w e b s  s t r a d d l e  t h e  m o u n t i n g  f l a n g e  o n  b r a k e  

s p i d e r  a n d  p i v o t  o n  a n c h o r  p i n s .  A n c h o r  p i n s  a r e  

h e l d  i n  p l a c e  b y  a  l o c k  r i n g  a t  e a c h  e n d .  A  l e a t h e r

7  8 9  5 4

B r a k e  S h o e  

B r a k e  S h o e  R e t u r n  

S p r i n g  

C a m  ( i n t e g r a l  w i t h  

s h a f t )

C a m s h a f t  S e a l  

C a m s h a f t  B u s h i n g  

B r a k e  S p i d e r  

D u s t  S h i e l d  

C a m s h a f t  a n d  B r a k e  

C h a m b e r  B r a c k e t

9 C a m s h a f t 1 4 A n c h o r  P in

10 S n a p  R i n g 1 5 L e a t h e r  S e a l

11 S p a c e r s 1 6 B r a k e  S h o e  R o l l e r

12 S l a c k  A d j u s t e r 1 7 R o l l e r  P i n

1 3 L o c k  R i n g 1 8  B r a k e  S h o e  L i n i n g

Figure 22—Rear Brake Assembly (Wagner)
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BRAKES 5-52

s e a l  i s  u s e d  b e t w e e n  l o c k  r i n g  a n d  s h o e  w e b  a t  

o u t e r  e n d  a n d  b e t w e e n  d u s t  s h i e l d  a n d  s h o e  w e b  a t  

i n n e r  e n d  t o  r e t a i n  l u b r i c a n t  a n d  e x c l u d e  d i r t .  S h o e  

e n d s  a r e  n o t  e q u i p p e d  w i t h  b u s h i n g s ;  i f  s h o e s  o r  

a n c h o r  p i n s  b e c o m e  w o r n ,  p a r t s  m u s t  b e  r e p l a c e d .  

R e f e r  t o  f i g u r e  2 3  f o r  c r o s s - s e c t i o n a l  v i e w .

A t  c a m  e n d  o f  e a c h  s h o e ,  a  r o l l e r  i n s t a l l e d  

b e t w e e n  s h o e  w e b s  o n  a  r o l l e r  p i n  m a k e s  t h e  c o n 

t a c t  b e t w e e n  s h o e s  a n d  c a m .  F l a t s  o n  e n d  o f  r o l l e r  

p i n  f i t  i n t o  n o t c h e s  i n  s h o e  w e b s .  T e n s i o n  o f  b r a k e  

s h o e  r e t u r n  s p r i n g  h o l d s  s h o e  r o l l e r s  f i r m l y  a g a i n s t  

c a m .  R e t u r n  s p r i n g  p i n s  a r e  s t a k e d  i n  8 p l a c e s  s o  

t h a t  t h e y  w i l l  n o t  s l i d e  o u t  o f  s h o e  w e b s .  N o  l u b r i 

c a t i o n  i s  r e q u i r e d  a t  r o l l e r s  o r  r o l l e r  p i n s ;  p a r t s  

s h o u l d  b e  a s s e m b l e d  c l e a n  a n d  d r y .  A n c h o r  p i n  

e n d s  s h o u l d  b e  c o a t e d  w i t h  S - 1 7  S p e c i a l  L u b r i c a n t  

o r  e q u i v a l e n t  d u r i n g  i n s t a l l a t i o n .

A  t w o - p i e c e  m o l d e d  l i n i n g  i s  r i v e t e d  t o  e a c h  

s h o e .  L i n i n g s  s h o u l d  b e  r e p l a c e d  b e f o r e  w e a r  e x 

p o s e s  t h e  r i v e t  h e a d s  a n d  c a u s e s  d a m a g e  t o  b r a k e

BRAKE

B r a k e  d r u m  i n s t a l l a t i o n s  a r e  i l l u s t r a t e d  i n  

" R E A R  H U B S  A N D  B E A R I N G S "  ( S E C .  4 C )  a n d  i n  

" F R O N T  H U B S  A N D  B E A R I N G S ”  ( S E C .  3 D )  i n  t h i s  

m a n u a l .  B y  r e f e r r i n g  t o  t h e  i l l u s t r a t i o n s  i n  t h e  

a b o v e  s e c t i o n s ,  m e t h o d s  o f  r e p l a c i n g  b r a k e  d r u m s  

a r e  r e a d i l y  d i s c e r n i b l e .

W h e n e v e r  b r a k e  d r u m s  a r e  r e m o v e d  f o r  s e r v 

i c i n g  b r a k e s ,  i n s p e c t  d r u m s .  I f  f o u n d  t o  b e  s c o r e d ,  

r o u g h ,  o r  o u t - o f - r o u n d ,  d r u m s  s h o u l d  b e  m a c h i n e d .

M a c h i n i n g  o r  g r i n d i n g  o f  b r a k e  d r u m s  i n 

c r e a s e s  t h e  i n s i d e  d i a m e t e r  o f  t h e  d r u m  a n d  c h a n g 

e s  t h e  l i n i n g  t o  d r u m  f i t .  W h e n  m a c h i n i n g  d r u m s ,

d r u m s .  B o t h  l i n i n g s  o n  e a c h  s h o e  a r e  i d e n t i c a l  a n d  

c a n  b e  i n s t a l l e d  a t  e i t h e r  e n d .  N e w  l i n i n g s  m u s t  b e  

s e c u r e l y  r i v e t e d  t o  s h o e  w i t h  c o r r e c t  s i z e  r i v e t s ,  

a n d  r i v e t s  m u s t  b e  p r o p e r l y  u p s e t .  M a x i m u m  b r a k 

i n g  e f f i c i e n c y  c a n  b e  o b t a i n e d  i m m e d i a t e l y  i f  l i n 

i n g s  a r e  t r u e d - u p  w i t h  l i n i n g  g r i n d e r  s o  t h e y  a r e  

p r o p e r l y  c e n t r a l i z e d  i n  r e l a t i o n  t o  c e n t e r  o f  h u b .

W h e n e v e r  a n y  p a r t  o f  t h e  b r a k e  a s s e m b l y  h a s  

b e e n  r e m o v e d  a n d  r e p l a c e d ,  a d j u s t  b r a k e s  a s  d i 

r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

C A M S H A F T  A N D  M O U N T I N G

R e a r  b r a k e  c a m s h a f t s  h a v e  c o n s t a n t  l i f t ,  S -  

t y p e  c a m s  f o r g e d  i n t e g r a l  w i t h  s h a f t .  C a m s h a f t  i s  

c a r r i e d  i n  a  b u s h i n g  i n  b r a k e  s p i d e r  a t  o u t e r  e n d ,  

a n d  i n  a  b u s h i n g  i n  c a m s h a f t  a n d  b r a k e  c h a m b e r  

b r a c k e t  a t  i n n e r  e n d .  C a m s h a f t  a n d  b r a k e  c h a m b e r  

b r a c k e t  i s  b o l t e d  t o  b r a k e  s p i d e r  i n  c o n j u n c t i o n  

w i t h  t h e  b r a k e  d u s t  s h i e l d .  L u b r i c a t i o n  f i t t i n g  i n  

b r a c k e t  p r o v i d e s  a  m e a n s  o f  l u b r i c a t i n g  b o t h  b u s h 

i n g s ;  s p a c e  b e t w e e n  b u s h i n g s  s e r v e s  a s  a  l u b r i c a n t  

r e s e r v o i r .  S e a l s ,  i n  o u t e r  e n d  o f  c a m s h a f t  b o r e  i n  

b r a k e  s p i d e r  a n d  i n  i n n e r  e n d  o f  b r a c k e t ,  r e t a i n  

l u b r i c a n t  a n d  e x c l u d e  d i r t .  A p p l y  l u b r i c a n t  a t  i n 

t e r v a l s  i n d i c a t e d  i n  L U B R I C A T I O N  ( S E C .  0 )  o f  t h i s  

m a n u a l .

CAUTION: DO NOT overlubricate 
camshaft, as excess lubricant meiy be 
forced by the seals into the brake drums.

S l a c k  a d j u s t e r ,  m o u n t e d  o n  s p l i n e d  e n d  o f  c a m 

s h a f t ,  i s  h e l d  i n  p l a c e  b y  a  l o c k  r i n g .  A  s p a c e r  i s  

u s e d  o n  e a c h  s i d e  o f  s l a c k  a d j u s t e r .  O n  t h e  b r a k e  

a s s e m b l y  s h o w n  i n  f i g u r e  22 , t h e  t w o  s p a c e r s  ( 1 1 )  

a r e  t h e  s a m e ;  o n  s o m e  m o d e l s  e q u i p p e d  w i t h  o f f 

s e t  s l a c k  a d j u s t e r s ,  t h e  i n n e r  s p a c e r  i s  t h i c k e r  

t h a n  t h e  o u t e r  s p a c e r .  W h e n e v e r  c a m s h a f t  h a s  b e e n  

r e m o v e d ,  c o a t  b u s h i n g  s u r f a c e s  w i t h  S - 1 7  S p e c i a l  

L u b r i c a n t  o r  e q u i v a l e n t  b e f o r e  i n s t a l l i n g .  A f t e r  

i n s t a l l a t i o n ,  a p p l y  l u b r i c a n t  a s  d i r e c t e d  i n  L U B R I 

C A T I O N  ( S E C .  0 )  o f  t h i s  m a n u a l ,  a n d  a d j u s t  b r a k e s  

a s  d i r e c t e d  u n d e r  " B r a k e  A d j u s t m e n t s . "

DRUMS

i t  i s  r e c o m m e n d e d  t h a t  t h e  f o l l o w i n g  m a x i m u m  

o v e r s i z e s  n o t  b e  e x c e e d e d :

( a )  D r u m s  w i t h  s t a n d a r d  d i a m e t e r  u p  t o  1 4 "  

c a n  b e  m a c h i n e d  u p  t o  0 . 0 6 0 "  o v e r s i z e .

( b )  D r u m s  w i t h  s t a n d a r d  d i a m e t e r  o v e r  1 4 "  

c a n  b e  m a c h i n e d  u p  t o  0 . 0 8 0 "  o v e r s i z e .

W h e n  i t  i s  f o u n d  t h a t  m a c h i n i n g  t o  t h e s e  m a x 

i m u m  l i m i t s  d o e s  n o t  p r o v i d e  a  s u i t a b l e  b r a k i n g  

s u r f a c e ,  d i s c a r d  t h e  w o r n  d r u m  a n d  r e p l a c e  w i t h  

a  n e w  s t a n d a r d  d r u m .

D O  N O T  E X C E E D  T H E S E  L I M I T S .  T H I S  I S  A  

S A F E T Y  P R E C A U T I O N .
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BRAKES 5-53

Figure 24—Stopmaster Brake Assemblies

STOPMASTER BRAKES

T h e  S t o p m a s t e r  t y p e  b r a k e  d i f f e r s  f r o m  t h e  

c o n v e n t i o n a l  " S "  c a m  t y p e  b r a k e  i n  s e v e r a l  r e 

s p e c t s .  T h e  a i r  c h a m b e r  p u s h  r o d  i s  c o n n e c t e d  t o  

t h e  b r a k e  s h o e s  t h r o u g h  a  s e r i e s  o f  w e d g e s ,  r o l l 

e r s ,  a n d  p l u n g e r s  r a t h e r  t h a n  t h r o u g h  a  s l a c k  a d 

j u s t e r  a n d  c a m s h a f t .  S t o p m a s t e r  b r a k e s  e m p l o y  

t w o  d i f f e r e n t  t y p e  a i r  c h a m b e r s ;  ( 1 )  a  s t a n d a r d  a i r  

c h a m b e r  w h i c h  i s  o p e r a t e d  b y  a i r  p r e s s u r e  a n d  

( 2 )  a  " F a i l - S a f e "  a i r  c h a m b e r  w h i c h  c a n  b e  o p e r 

a t e d  e i t h e r  t y y  a i r  p r e s s u r e  o r  b y  s p r i n g  p r e s s u r e .  

T h e r e  a r e  t h r e e  b a s i c  v a r i a t i o n s  o f  S t o p m a s t e r  

b r a k e s  s h o w n  i n  f i g u r e  2 4 .

AUTOMATIC ADJUSTER

A l l  S t o p m a s t e r  b r a k e s  h a v e  a u t o m a t i c  a d j u s t 

e r  m e c h a n i s m s .  T h e  b a s i c  p a r t  o f  t h e  a d j u s t e r  

( r e f e r  t o  f i g .  2 5 )  i s  a  p l u n g e r  a s s e m b l y  w h i c h  i s  

m a d e  u p  o f  t h e  a d j u s t i n g  p l u n g e r ,  t h e  a c t u a t o r ,  a n d  

t h e  a d j u s t i n g  b o l t .  T h e  a c t u a t o r  i s  t h r e a d e d  i n t e r n 

a l l y  t o  r e c e i v e  a d j u s t i n g  b o l t .  O n  t h e  e x t e r n a l  s u r 

f a c e ,  t h e r e  a r e  b u t t r e s s  t y p e  t e e t h .  T h e  p l u n g e r  

g u i d e  i s  f r e e  t o  s l i d e  i n  a  d r i l l e d  h o l e  i n  t h e  s p i d e r  

h o u s i n g  a n d  h a s  t e e t h  t o  m a t c h  t h o s e  o n  t h e  e x t e r 

i o r  s u r f a c e  o f  t h e  a c t u a t o r .  A  s p r i n g ,  g a s k e t ,  a n d  

b o l t  a r e  u s e d  t o  h o l d  t h e  g u i d e  i n  c o n t a c t  w i t h  t h e  

a c t u a t o r .

F i g u r e  2 6  i s  a n  i l l u s t r a t i o n  o f  a n  a u t o m a t i c  

a d j u s t e r  a s s e m b l y  i n s t a l l e d .  W h e n  t h e  p l u n g e r  a s 

s e m b l y  i s  m o v e d  o u t w a r d  t o  a p p l y  t h e  s h o e  a g a i n s t  

t h e  d r u m ,  t h e  p l u n g e r  g u i d e  w i l l  s l i d e  a c r o s s  t h e  

s l o p i n g  s i d e s  o f  t h e  t e e t h  o n  t h e  a c t u a t o r .  I f  t h e  

p l u n g e r  a s s e m b l y  m o v e s  o u t w a r d  a n d  e x c e e d s  t h e  

p i t c h  d i s t a n c e ,  t h e  t e e t h  o n  t h e  g u i d e  w i l l  e n g a g e  

t h e  n e x t  t e e t h  o n  t h e  a c t u a t o r .  W h e n  t h e  p l u n g e r  

r e t u r n s ,  t h e  a c t u a t o r  m u s t  r o t a t e  i n  o r d e r  t o  a l l o w  

t h e  a s s e m b l y  t o  r e t u r n  t o  t h e  " i n "  p o s i t i o n .  T h i s  

r o t a t i o n  i s  c a u s e d  b y  t h e -  a n g l e  o f  t h e  t e e t h .  A s  t h e  

a c t u a t o r  r o t a t e s ,  i t  s c r e w s  t h e  a d j u s t i n g  b o l t .  T h e

d i s t a n c e  f o r  t h e  p l u n g e r  t o  m o v e  b e f o r e  a d j u s t i n g  

i s  c o n t r o l l e d  e i t h e r  b y  t h e  a n g l e  o f  t h e  t e e t h ,  a n d /  

o r  t h e  n u m b e r  o f  t e e t h .  T h i s  t r a v e l  e s t a b l i s h e s  

t h e  l i n i n g - d r u m  c l e a r a n c e .

T h e  p l u n g e r  g u i d e  h a s  t w o  f l a t  s i d e s ,  w h i c h  

a r e  a  s l i p  f i t  i n  a  s l o t  i n  t h e  a d j u s t i n g  p l u n g e r .  

T h i s  p e r f o r m s  t w o  f u n c t i o n s :  ( 1 )  i t  p r e v e n t s  t h e  

g u i d e  f r o m  t u r n i n g ,  a n d  ( 2)  i t  p r e v e n t s  t h e  a d j u s t 

i n g  p l u n g e r  f r o m  t u r n i n g  i n  t h e  h o u s i n g .

I n  o r d e r  t o  f u n c t i o n  p r o p e r l y  t h e  a d j u s t i n g  

b o l t  m u s t  n o t  t u r n .  I f  i t  r o t a t e s  w i t h  t h e  a c t u a t o r ,  

n o  a d j u s t m e n t  w o u l d  o c c u r .

T h e  c o m b i n a t i o n  o f  t h e  n u m b e r  o f  t e e t h  o n  t h e  

o u t s i d e  o f  t h e  a c t u a t o r  a n d  t h e  n u m b e r  o f  t h r e a d s  

p e r  i n c h  o n  t h e  a d j u s t i n g  b o l t  e s t a b l i s h e s  t h e  a c 

t u a l  l i n e a r  a d v a n c e  o r  r a t e  o f  a d j u s t m e n t .

P r o c e d u r e s  c o v e r i n g  t h e  r e m o v a l  a n d  i n s t a l l 

a t i o n  o f  a u t o m a t i c  a d j u s t e r  c o m p o n e n t s  a r e  g i v e n  

i n  t h e  f o l l o w i n g  p a r a g r a p h s :

A n y  t i m e  t h e  a d j u s t e r  a s s e m b l i e s  a r e  r e m o v e d  

f o r  s e r v i c e  t h e y  s h o u l d  b e  l u b r i c a t e d  a s  d i r e c t e d  

i n  t h e  f o l l o w i n g  p r o c e d u r e s :

T h e  a d j u s t e r  s y s t e m  s h o u l d  b e  d i s a s s e m b l e d

Figure 25—Automatic Adjuster Components
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1  B r a k e  A i r  C h a m b e r  A s s y .

2  N o n - P r e s s u r e  H a l f

3  B r a k e  S h o e  A s s e m b l y

4  A d j u s t i n g  B o l t  A s s y .

5  I d e n t i f i c a t i o n  R i n g

6 C o l l e t  N u t

7  P l u n g e r  S e a l  a n d  R e t a i n e r

8 A d j u s t i n g  P a w l  ( P l u n g e r  G u i d e )

9  H o l l o w  C a p  S c r e w

1 0  G a s k e t

1 1  S p r i n g

1 2  A d j u s t i n g  S l e e v e  ( A c t u a t o r )

1 3  A d j u s t i n g  P l u n g e r

1 4  W e d g e  S p r i n g  R e t a i n e r

1 5  R o l l e r

1 6  P l u n g e r  H o u s i n g

1 7  A n c h o r  P l u n g e r  ( S o l i d )

1 8  G u i d e  S c r e w

1 9  G a s k e t

2 0  P l u n g e r  S e a l  a n d  R e t a i n e r

2 1  R o l l e r  R e t a i n i n g  C a g e

2 2  W e d g e  S p r i n g

2 3  C o t t e r  K e y

2 4  W a s h e r

2 5  W e d g e  S h a f t

2 6  W e d g e  G u i d e

2 7  D i a p h r a g m  P l a t e  ( P u s h  R o d )

2 8  R u b b e r  B o o t

2 9  P r e s s u r e  H a l f

T-4914

Figure 26—Automatic Adjuster Assembled

w h e n e v e r  b r a k e  s h o e s  a r e  r e l i n e d  a n d  i n s p e c t e d  

f o r  t h e  g e n e r a l  c o n d i t i o n  o f  a l l  m o v i n g  p a r t s .  I t  i s  

a d v i s a b l e  t o  u s e  n e w  p l u n g e r  s e a l s  a n d  g a s k e t s  

w h e n  r e m o v i n g  a n d  i n s t a l l i n g  t h e s e  p a r t s .

R E M O V A L  ( R e f e r  t o  F i g .  2 5 )

1 .  R e m o v e  b r a k e  s h o e s  a n d  b r a k e  c h a m b e r s  

a s  d e t a i l e d  u n d e r  a p p l i c a b l e  p r o c e d u r e s .

2 .  R e m o v e  b o l t  a n d  p l u n g e r  g u i d e  g a s k e t  f r o m  

h o u s i n g ,

3 .  R e m o v e  s p r i n g  a n d  p l u n g e r  g u i d e .

4 .  U n s c r e w  a d j u s t i n g  b o l t  f r o m  a c t u a t o r .

5 .  U s i n g  a  s c r e w d r i v e r ,  p r y  p l u n g e r  s e a l  o u t  

o f  s p i d e r  h o u s i n g .

6 .  R e m o v e  a c t u a t o r  a n d  a d j u s t i n g  p l u n g e r .

I N S T A L L A T I O N  ( R e f e r  t o  F i g .  2 5 )

N O T E :  M a k e  s u r e  t h a t  a d j u s t i n g  m e c h a n i s m  

i s  i n s t a l l e d  a t  p r o p e r  e n d  o f  s p i d e r  s o  t h a t  b r a k e  

s h o e  e n d s  a r e  m o u n t e d  i n  p r o p e r  p o s i t i o n .  A l s o  

m a k e  c e r t a i n  t h a t  a l l  p a r t s  a r e  p r o p e r l y  l u b r i c a t e d .  

A l l  t h r e a d s  o n  a l l  c o m p o n e n t s  s h o u l d  b e  c o a t e d  

w i t h  l u b r i c a n t  t o  a s s u r e  s m o o t h ,  f r e e  o p e r a t i o n .  

T h e  t i p  o f  t h e  p l u n g e r  g u i d e  a n d  t h e  e n t i r e  p l u n g e r  

s h o u l d  a l s o  b e  c o a t e d .  S e e  L U B R I C A T I O N  ( S E C .  0 )  

i n  t h i s  m a n u a l  u n d e r  s y m b o l  " S 2 8 ”  f o r  t y p e  o f  l u 

b r i c a n t  t o  b e  u s e d .

1 .  I n s t a l l  n e w  s e a l  o n  a d j u s t i n g  p l u n g e r  a n d  

a c t u a t o r .

2 .  I n s t a l l  a d j u s t i n g  p l u n g e r  a n d  a c t u a t o r  i n  

s p i d e r  h o u s i n g .
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BRAKES 5-55

3 .  T a p  p l u n g e r  s e a l  i n t o  p l a c e  i n  s p i d e r  h o u s 

i n g  ( s e e  f i g .  3 3 ) .

4 .  S c r e w  a d j u s t i n g  b o l t  i n t o  a c t u a t o r  t o  t h e  

f u l l  l e n g t h  o f  t h r e a d s ,  t h e n  b a c k  o f f  %  t u r n  s o  t h a t  

s c r e w  w i l l  n o t  j a m  a n d  f a i l  t o  a d j u s t  w h e n  a s s e m 

b l y  i s  c o m p l e t e  ( s e e  f i g .  2 7 ) .

5 .  I n s t a l l  p l u n g e r  g u i d e  i n  s p i d e r  h o u s i n g .  T h e  

e n d  o f  t h e  g u i d e  w i t h  t e e t h  i s  i n s t a l l e d  f i r s t  a n d  

t h e  f l a t  s i d e s  o f  t h e  g u i d e  m u s t  f i t  i n t o  t h e  s l o t  i n  

t h e  a d j u s t i n g  p l u n g e r  t o  m e s h  w i t h  t h e  o u t e r  t e e t h  

o f  t h e  a c t u a t o r .

CAUTION: The chamfered notch on 
the back end of the guide must be toward 
the plunger seal end of the housing, other
wise the automatic adjustment feature will 
not function. When properly assembled, if 
adjusting bolt is turned in one direction, 
the brake will adjust and if turned in op
posite direction a ratcheting effect will 
result, regardless of which direction ad
justing bolt is turned.

6 .  I n s t a l l  s p r i n g ,  g a s k e t  a n d  b o l t .

7 .  I n s t a l l  a n c h o r  p l u n g e r  c o m p o n e n t s  a s  d e s 

c r i b e d  u n d e r  " B r a k e  A c t u a t i o n  C o m p o n e n t s . "

8 .  I n s t a l l  b r a k e  s h o e s  a n d  b r a k e  c h a m b e r  a s  

d e t a i l e d  u n d e r  a p p l i c a b l e  p r o c e d u r e s .

I N I T I A L  A D J U S T M E N T

I f  a  n e w  i n s t a l l a t i o n  h a s  j u s t  b e e n  m a d e  a s  

d e s c r i b e d  a b o v e ,  s t a r t  e n g i n e  a n d  b u i l d u p  r e q u i r e d  

a m o u n t  o f  a i r  p r e s s u r e  i n  s y s t e m .  T h e n  p u m p  t h e  

b r a k e  p e d a l  u n t i l  t h e  a u t o m a t i c  a d j u s t e r  s y s t e m  

a d j u s t s  e n o u g h  t o  p r o v i d e  s u f f i c i e n t  b r a k e  f o r  s a f e  

d r i v i n g .  F i n a l  a d j u s t m e n t  i s  m a d e  w i t h  t h e  v e h i c l e  

i n  m o t i o n ,  b y  p u m p i n g  t h e  p e d a l .

SERVICING STANDARD STOPMASTER 
BRAKE CHAMBERS

I t  i s  r e c o m m e n d e d  t h a t  a l l  b r a k e  c h a m b e r s  b e  

r e m o v e d ,  d i s a s s e m b l e d ,  i n s p e c t e d ,  a n d  t h o r o u g h l y  

c l e a n e d  a t  t h e  t i m e  t h a t  b r a k e s  a r e  r e l i n e d  o r  a t  

o n e  y e a r  p e r i o d s ,  w h i c h e v e r  o c c u r s  f i r s t  ( a l s o  

d e p e n d e n t  u p o n  t y p e  o f  o p e r a t i o n  a n d  o p e r a t o r  e x 

p e r i e n c e ) .  T h o r o u g h  c l e a n i n g ,  p r o p e r  l u b r i c a t i o n  

a n d  r e p l a c e m e n t  o f  a n y  w o r n  p a r t s  o n  a  p r e v e n t i v e  

m a i n t e n a n c e  b a s i s  w i l l  a s s u r e  p r o p e r  o p e r a t i o n  

o f  t h e  s y s t e m  a t  a l l  t i m e s .

I n s t r u c t i o n s  c o v e r i n g  t h e  r e m o v a l  a n d  s e r v i c e  

o f  s t a n d a r d  c h a m b e r s  f o l l o w s  ( r e f e r  t o  f i g .  2 8 ) :

R E M O V A L  A N D  D I S A S S E M B L Y

1 .  D i s c o n n e c t  a i r  l i n e s  f r o m  c h a m b e r s .

T-2332

Figure 27—Installing Adjusting Bolt

2 .  U s i n g  a  s p a n n e r  w r e n c h  o r  a  p u n c h  a n d  

h a m m e r ,  l o o s e n  c o l l e t  n u t  w h i c h  s e c u r e s  a i r  

c h a m b e r  t o  b r a k e  s p i d e r  h o u s i n g .

3 .  R e m o v e  a i r  c h a m b e r  a s s e m b l y  f r o m  b r a k e  

s p i d e r  h o u s i n g .

4 .  R e m o v e  b o l t  a n d  n u t  w h i c h  s e c u r e  c l a m p 

i n g  r i n g .

5 .  S c r i b e  a  m a r k  a c r o s s  t h e  p r e s s u r e  h o u s i n g  

a n d  t h e  n o n - p r e s s u r e  h o u s i n g  t o  a s s u r e  p r o p e r  

r e a s s e m b l y .

6 . R e m o v e  d i a p h r a g m ,  r o d ,  b o o t ,  a n d  g u i d e  

f r o m  h o u s i n g s .

C L E A N I N G  A N D  I N S P E C T I O N

1 .  C l e a n  a l l  m e t a l  p a r t s  t h o r o u g h l y ,  u s i n g  a  

s u i t a b l e  c l e a n i n g  f l u i d .  B l o w  d r y  w i t h  a i r  o r  w i p e  

d r y  w i t h  c l o t h .  ( D o  n o t  u s e  s o l v e n t  o n  d i a p h r a g m . )

2 .  E x a m i n e  d i a p h r a g m  a n d  r e p l a c e  w i t h  n e w  

p a r t  i f  a n y  s i g n s  o f  w e a r  o r  d e t e r i o r a t i o n  a r e  

e v i d e n t .

3 .  I n s p e c t  p r e s s u r e  h o u s i n g  f o r  s c r a t c h e s ,  

s c o r e s ,  o r  e x c e s s i v e  w e a r .  E x a m i n e  a l l  p a r t s  f o r  

o b s t r u c t i o n s  a n d  r e m o v e  a n y  f o r e i g n  m a t t e r .

4 .  E x a m i n e  d i a p h r a g m  p l a t e  r o d  b o o t  f o r  d e 

t e r i o r a t i o n  o r  c r a c k s .  I f  d e t e r i o r a t i o n  o r  o t h e r  

d a m a g e  i s  e v i d e n t ,  r e p l a c e .  I n  o r d e r  t o  r e p l a c e
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BRAKES 5-56

Figure 28—Standard Stopmaster A ir Chamber Components

b o o t  i t  i s  n e c e s s a r y  t o  r e m o v e  t h e  p l a s t i c  g u i d e  

f r o m  t h e  e n d  o f  t h e  r o d .  I f  t h e  g u i d e  i s  d a m a g e d  

o r  w o r n ,  i t  t o o  s h o u l d  b e  r e p l a c e d .  A p p l y  a  l i b e r a l  

a m o u n t  o f  r u b b e r  c e m e n t  t o  b o o t  f l a n g e  a n d  m a t i n g  

s u r f a c e  o n  n o n - p r e s s u r e  h o u s i n g .

B R A K E  C H A M B E R  A S S E M B L Y  

A N D  I N S T A L L A T I O N

1 .  I n s t a l l  b o o t ,  r o d ,  g u i d e ,  a n d  d i a p h r a g m  i n

Figure 26-Tightening Collet Nut

n o n - p r e s s u r e  h o u s i n g .

2 .  P o s i t i o n  p r e s s u r e  h o u s i n g  o n  n o n - p r e s s u r e  

h o u s i n g  s o  t h a t  s c r i b e  m a r k s  m a d e  a t  d i s a s s e m b l y  

a r e  a l i g n e d .

3 .  I n s t a l l  c l a m p i n g  r i n g  o n  a s s e m b l y  a n d  

s e c u r e  w i t h  b o l t  a n d  n u t .

4 .  I n s t a l l  a i r  c h a m b e r  i n  b r a k e  s p i d e r  h o u s i n g  

u n t i l  i t  " b o t t o m s ' . '  i n  s p i d e r .  T h e n  b a c k  o f f  n o t  

m o r e  t h a n  o n e  f u l l  t u r n  t o  p o s i t i o n  c h a m b e r  p o r t s  

i n  l i n e  w i t h  a i r  t u b e s .  T h e  p l a s t i c  g u i d e  w i l l  a s 

s u r e  p r o p e r  p o s i t i o n i n g  o f  t h e  w e d g e .  A t  t h i s  p o i n t  

l o c k  t h e  a i r  c h a m b e r  i n  p o s i t i o n  b y  t i g h t e n i n g  t h e  

c o l l e t  n u t  a g a i n s t  l o c k  w a s h e r  a n d  t h e  s p i d e r  h o u s 

i n g  ( s e e  f i g .  2 9 ) .  D r i v e  c o l l e t  n u t  t i g h t  w i t h  a  d r i f t  

a n d  h a m m e r .

BRAKE SHOES AND LININGS

B R A K E  S H O E  R E M O V A L  

( R e f e r  t o  F i g .  3 0 )

1 .  J a c k  u p  r e a r  o f  v e h i c l e  a n d  r e m o v e  w h e e l s .

2 .  R e m o v e  h u b  a n d  b r a k e  d r u m  a s s e m b l y .  

R e f e r  t o  " R E A R  S U S P E N S I O N ”  u n d e r  " H U B S  A N D  

B E A R I N G S "  ( S E C .  4 C )  o f  t h i s  m a n u a l .

3 .  R e m o v e  b r a k e  s h o e  r e t u r n  s p r i n g s  f r o m  

b o t h  s h o e s .

4 .  L i f t  b r a k e  s h o e  w e b  o u t  o f  s h o e  h o l d - d o w n  

c l i p  a n d  o u t  o f  n o t c h e s  i n  a n c h o r  a n d  a d j u s t i n g  

p l u n g e r s .

N O T E :  M a r k  a d j u s t i n g  e n d  o f  b r a k e  s h o e s  t o  

e n s u r e  c o r r e c t  r e a s s e m b l y .

S H O E  R E  L I N I N G

E a c h  b r a k e  s h o e  c o n s i s t s  o f  a  s h o e  t a b l e  w i t h  

a  s i n g l e  w e b  w e l d e d  i n  p l a c e .  A  t w o - p i e c e  m o l d e d  

l i n i n g  i s  r i v e t e d  t o  e a c h  s h o e .  L i n i n g  s h o u l d  b e  

r e p l a c e d  b e f o r e  w e a r  e p o s e s  t h e  r i v e t  h e a d s  a n d  

c a u s e s  d a m a g e  t o  b r a k e  d r u m s .  B o t h  l i n i n g s  o n  

e a c h  s h o e  a r e  i d e n t i c a l  a n d  c a n  b e  i n s t a l l e d  a t  

e i t h e r  e n d .  N e w  l i n i n g s  m u s t  b e  s e c u r e l y  r i v e t e d  

t o  s h o e  w i t h  c o r r e c t  s i z e  r i v e t s ,  a n d  r i v e t s  m u s t
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BRAKES 5-57

1 Brake Shoe and
Lining Assem bly

2 Adjusting Bolt A ssy .
3 Adjusting Sleeve

(Actuator)

Plunger Seal and 
Retainer 

Adjusting Plunger 
Brake Spider

(Plunger Housing) 
Adjusting Pawl 

(Plunger Guide)
8 Spring
9 Gasket

10 Hollow Cap Screw
11 Bolt
12 Brake Shoe Hold-

Down Clip
13 Guide Screw
14 Anchor Plunger

(Solid)
15 Brake Shoe Return

Spring
16 Dust Shield
17 Lock Washer
18 Bolt
19 Dust Cover
20 Wedge Shaft
21 Roller

22 R oller Retaining
Cage

23 Wedge Spring
Retainer

24 Wedge Spring
25 Washer
26 Cotter Pin
27 "Failsafe” Air

Chamber
28 Standard Air Chamber
29 Lock Washer
30 Nut

T-6916

Figure 30—Stopmaster Brake Components (Automatic Adjuster with “Fail-Safe")
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BRAKES 5-58

1 Retaining Cage
2 "E a rs” on Washer
3 Roller
4 Wedge Retainer

Washer

5 Wedge Return Spring
6 Return Spring Washer
7 Cotter Pin
8 Wedge

Figure 31 —Wedge and Roller Assembly

Figure 32—Installing Seal on Anchor Plunger

be properly upset. Maximum braking efficiency  
can be obtained im m ediately if linings are trued- 
up with a lining grinder so they are properly  
centralized in relation to center of hub.

BRAKE SHOE INSTALLATION 
(Refer to F ig. 30)

1. Position brake shoe webs inside hold-down 
clips with ends engaging slotted  end of anchor 
plungers and slotted end of adjusting bolt.

NOTE: Brake shoes are constructed with a
4-inch radius on the adjusting end and a 3-inch  
radius on the anchor end. When installing shoes 
on brake assem bly, make certain the end marked 
as suggested in "NOTE” of Step 4 of "Removal” 
is  mounted in adjusting plunger.

2. Install brake shoe return springs. Make 
certain hold-down clip applies p ressu re  to shoe 
web to avoid cocked shoes.

BRAKE ACTUATION COMPONENTS

Actuation components can be serv iced  without 
removing spider from  axle. Trouble diagnosis 
might indicate faulty internal part or parts which 
would not n ecessita te  brake chamber disassem bly  
or new brake lining. Actuation components should 
then be inspected for faulty or unacceptable con
ditions.

For serv ice  of automatic adjuster components 
see  procedures under that subject on a previous 
page of this section . The following procedures 
cover the anchor end components and other ac
tuation components.

REMOVAL (Refer to Fig. 30)
1. Remove drake cham bers. Refer to proced

ures covering standard and/or "Fail-Safe cham
ber serv ice .

2. Loosen spanner nut, then unscrew  non
pressu re  housing from  brake spider. This leaves  
wedge, ro ller  and spring assem bly exposed.

3. Remove wedge, ro ller  and spring assem bly  
from  actuation housing by pulling straight out.

4. Remove brake shoes. Refer to procedure 
covering th is operation.

5. Remove plunger guides and w ashers.
6 . Pry plunger sea l from  spider housing.
7. Remove anchor plunger.
8 . Rem ove automatic adjuster components as 

described in applicable procedures.

DISASSEMBLY OF WEDGE ASSEMBLY 
(Refer to F igs. 30 and 31)

1. Remove cotter pin and wedge return spring  
washer from  wedge assem bly.

2. Slide wedge spring off wedge.
3. Remove wedge retainer washer and ro llers  

from  ro ller  retaining cage.
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BRAKES 5-59

ASSEMBLY OF WEDGE ASSEMBLY 
(Refer to F igs. 30 and 31)

1. Install ro llers in retaining cage.
2. P lace washer in position on retaining cage.
3. Install wedge in retaining cage.
4. Position spring on wedge against washer 

and com press enough to install return spring 
w asher and cotter pin.

INSTALLATION (Refer to Fig. 30)
1. Install new se a ls  on anchor plungers as 

shown in figure 32.
2. Install plungers and sea ls  in housing as 

shown in figure 33.

Figure 33—Installing Anchor Plunger and Seal

CLEANING AND INSPECTION
A ll components should be thoroughly cleaned  

prior to inspection and reassem bly.

1. Inspect wedge for bent or distorted condi
tion. Examine bearing surfaces for scoring or 
w ear. Replace wedge if there is  evidence of wear 
or distortion.

2. Examine ro llers  for any wear or out-of- 
round condition. No scratches or scoring is  p er
m issib le .

3. Examine wedge spring for fatigue or cor
rosion. Replace spring if necessary .

4. Inspect actuation housing cylinder bores for 
sco res , scratch es, or corrosion. Light scratches  
or slightly corroded spots may be polished out 
with crocus cloth. N ever u se  em ery cloth or sand
paper. If scratches or corrosion are too deep to 
be polished out, spider must be replaced.

5. Inspect plungers for scoring, scratch es, or 
corrosion. Light scratches may be polished out 
with crocus cloth. If scratches or corrosion are 
too deep to be polished out, plunger must be re 
placed.

6 . Inspect plunger sea l for any cracking or 
deterioration. Any deterioration is  unacceptable 
and sea l should be replaced.

T-2340

Figure 35—Installing Wedge Assembly
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BRAKES 5-60

a" Figure 36—Wedge Cavity in Housing (“Slots” ShownI

NOTE: Installation tool shown in figure 33 can 
be made locally  according to dim ensions shown in 
figure 34.

3. Insert plunger guide with new washer inside

slo ts in anchor p lungers.
4. Install automatic adjuster components as  

detailed in applicable procedure.
5. Install wedge assem bly in actuation housing 

(refer to fig . 35). Be sure ro llers are seated cor
rectly  in retainer cage and make good contact with 
plungers.

NOTE: Spring retainer washer has "ears" on 
each side to be used as guides to assure correct 
installation (see fig . 31). Housing has "slots" to 
match "ears" on washer (see  fig . 36).

6 . Install brake shoes as previously described  
under "Brake Shoe Installation" in this section.

7. Install brake chambers as described p re
viously.

8 . Connect all air lines into both cham bers.
9. Build up air p ressu re  in system  and push 

parking brake knob in to admit air into outer 
cham bers (with "Fail-Safe" only).

10. With air in outer cham bers, turn re lease  
bolt at each chamber (if "Fail-Safe") counterclock
w ise  as far as it w ill go (approximately 18 turns - 
se e  fig . 39). Brakes are now in operating condition, 
either for serv ice  brakes or parking.

11. After brakes are in operating condition, 
adjust brakes and repeat operating and leakage 
te sts  as previously described.

STANDARD "FAIL-SAFE” BRAKE CHAMBERS

GENERAL

The Stopm aster Standard "Fail-Safe" is  a 
m echanical actuation feature for power brakes and 
is  two-fold in purpose. It is  used as an a ir -re lea sed , 
spring-applied parking brake, as w ell as a safety  
feature in the event of a ir  brake failure.

DESCRIPTION AND OPERATION

BRAKE CHAMBERS (F ig. 37)
Two brake chamber assem blies are used at 

each wheel. Type used differs by model as shown 
in figure 24. The "Fail-Safe" brake chamber a s 
sem bly con sists of an inner and outer chamber. 
The inner chamber, containing a diaphragm and 
diaphragm plate rod, serv es  as the serv ice  brake 
chamber and operates in the sam e manner as a 
conventional brake chamber. Movement of dia
phragm plate rod is  transm itted to the brake shoes 
through the m echanical actuating components as 
described later.

The outer chamber contains a spring-loaded  
piston which acts against the serv ice  brake cham
ber diaphragm plate rod. During normal operation, 
constant a ir  p ressu re is  applied to the outer cham
ber; this p ressu re , acting on the piston, holds the 
spring com pressed. When air p ressu re is  released

from  the outer chamber by pulling out the knob on 
the parking brake control valve, spring pressure  
forces the piston toward the serv ice  brake cham
ber; piston movement is  transm itted through the 
serv ice  brake diaphragm plate rod to the brake 
actuating m echanism , applying the brakes.

This sam e action w ill take p lace in the event 
air p ressu re  is  lost from  the system .

NOTE: The a ir  tank supplying air p ressu re  
to the parking brake chambers is  protected from  
the main air system  by a one-way check valve; 
this tank w ill contain enough p ressu re for at least 
one parking brake re lease  in case p ressu re  is  lo st  
from  the main air system .

In case of com plete p ressu re lo ss , and p r e s
sure in the protected tank is  depleted, brakes w ill 
rem ain applied until air p ressu re  is  restored . If 
n ecessary  to move the vehicle before air pressure  
can be restored, brakes can be released  by turn
ing the re lease  bolts clockw ise as far as possib le  
(approximately 18 turns) to com press the springs, 
as shown in figure 39. (This must be done at all 
"Fail-Safe" chambers at each wheel.) After air 
p ressu re  has been restored, serv ice  brakes w ill 
be operative immediately; however, the parking 
brake w ill remain inoperative until the spring r e 
lea se  bolts are backed out (counterclockwise) as
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BRAKES 5-61

far as possib le  to re lease  the springs. Push park
ing brake valve knob in to released  position to 
admit air into parking brake chambers to hold 
springs com pressed while turning the release bolts.

CAUTION: Under no circumstances 
should any service operations be attemp
ted on the brake chambers without firs t 
compressing the springs by means of the 
release bolts. Applying a ir pressure (at 
least 60 psi) to the parking brake cham
bers, either from the vehicle a ir system 
or from shop a ir supply, will hold springs 
compressed and facilitate turning bolts.

MECHANICAL ACTUATING COMPONENTS 
(Refer to Fig. 30)

When pressure is  applied to the brake cham
ber diaphragm plate rod, either by air pressure  
during a serv ice  brake application or by spring 
p ressu re  from  the parking brake chamber, m ove
ment is  transm itted to both ends of each brake 
shoe through wedges, ro llers , and plungers which 
are installed in the actuating housing in the brake 
spider. One plunger for each shoe incorporates an 
adjusting wheel to provide a means of adjusting 
the brakes to compensate for normal lining wear. 
A ll Stopmaster brakes have automatic adjusters.

SERVICEABILITY TESTS

OPERATING TEST

1. Service Brakes
Make a brake application and check ejqpansion 

of brake shoes against drum. Shoes should move 
freely  and instantly when brake treadle is  depress
ed. R elease treadle. Shoes should contract and r e 
lea se  brakes without any lag. V isually inspect 
entire lining area to see  if lining is  bearing prop
erly  on both sid es.

2. Parking Brakes
Apply parking brakes by pulling knob of con

tro l valve to re lea se  air from  chamber. Brakes 
should apply promptly and should hold on any grade 
on which vehicle is  expected to operate. R elease  
the brakes by pushing knob in. Brakes should re 
lea se  instantly and w heels turn freely .

LEAKAGE TEST

1. Service Brakes
With brakes applied, check a ir  chambers for 

leakage at clamping ring by covering ring with 
soap suds. A lso apply suds to drain holes on bot
tom  of chamber. Any sm all air leaks should be 
evident. No leakage is  perm issib le  at either loca
tion. If leakage occurs at clamping ring, tighten

(Service Brakes) Inlet Port
(Parking Brake)

1 Spring Lock 12 Wedge Rod (Part of
2 R elease Bolt Wedge Assembly)
3 Spring and Cap 13 Non-Pressure

Assem bly Housing
4 R elease Bolt Nut 14 O-Ring
5 Piston 15 Rubber Washer
6 Pressure Housing 16 Spring
7 Clamping Ring 17 Rivet
8 Rubber Diaphragm 18 Retainer Plate
9 Diaphragm Plate 19 Piston Seal

Rod 20 Expander
10 Rubber Boot 21 Spring Lock
11 Wedge Rod Guide Capscrew T-2199

Figure 37—"Fail-Safe” Brake Chamber Assembly

clamping ring. If leakage p e r s is ts , diaphragm may 
be damaged or not fitting properly between p r e s
sure and non-pressure housings (F igs. 37 and 38).

If a ir  is  escaping from  drain holes only, it is  
an indication that diaphragm is  faulty.

2. Parking Brakes
a. With parking brake released  by a ir  p res

sure, apply soap suds on cap around release  bolt. 
Any leakage that is  evident indicates a faulty piston  
sea l. Seal should be replaced and suds applied 
again to be sure leakage has been corrected.

b. Soap suds should be applied at cap to p r e s
sure housing joint. If leakage is  evident, fault 
could be due to distorted cap caused by care less  
handling or deteriorated rubber washer between 
cap and housing.

c. Coat serv ice  brake relay valve exhaust 
port with soap suds. Leakage at this point indicates 
leakage past O -ring sea l in the pressure housing. 
If leakage occurs, replace O -ring with new part.
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BRAKES 5-62

1 Spanner Nut Retaining Washer
2 Spanner Nut
3 Wedge Rod Guide
4 Tag Nut
5 Caution Tag
6 Nut
7 Lock Washer
8 Clamping Ring

9 Washer
10 Bolt
11 N on-Pressure Housing
12 Push Rod Boot
13 Diaphragm Plate Rod
14 Rubber Diaphragm
15 "Fail-Safe'' Pressure Housing
16 Housing to Cap Rubber Washer

n 
!2 21

17 Housing to Plunger "O" Ring
18 Air Chamber Piston Plunger

Assem bly
19 Air Chamber Cap Assem bly
20 R elease Bolt Spring Lock
21 Capscrew
22 Lock Washer

Figure 38—“Fail-Safe" Air Chamber Components

SERVICING STANDARD "FAIL-SAFE” 
BRAKE CHAMBERS

Brake chamber components can be removed  
from  the vehicle for inspection and replacem ent of

parts without removing the non-pressure housing 
and without disturbing the mechanical actuating 
m echanism .

REMOVAL AND DISASSEMBLY
Refer to figure 37 (also refer to figure 38 for  

com ponents).

CAUTION: BEFORE ATTEMPTING  
BRAKE CHAMBER REMOVAL, BLOCK 
WHEELS SECURELY, SINCE PARKING 
BRAKE W ILL NOT BE APPLIED.

Figure 39—Compressing “Fail-Safe” Power Spring

1. With air p ressu re  in parking brake cham
ber (brake released), loosen re lease  bolt spring  
lock and swing to one side; then turn re lea se  bolt 
clockw ise as far as it w ill go (approx. 18 turns) 
to com press the power spring. Refer to figure 39.

2. Exhaust air pressure from  parking brake 
chamber by pulling parking brake knob out.

3. Disconnect air lines from both cham bers.
4. Mark p ressu re housing and non-pressure  

housing so that parts can be reassem bled in the 
sam e relative position. Loosen clamping ring by 
unscrewing bolt. Hang clamping ring on non-pres
sure plate tube.

5. Remove entire cap and spring assem bly, 
p ressu re  housing, and rubber diaphragm (see  fig . 
40). Diaphragm plate rod and boot w ill remain in 
the non-pressure housing.

6 . Mount p ressu re housing in v ise .

NOTE: DO NOT tighten v ise  jaws enough to 
distort p ressu re housing. Using a wrench on hex 
end of cap, unscrew cap and spring assem bly from  
housing; OR mount hex end of cap in v ise  and, using 
sp ecia l "strap" type wrench to rem ove p ressu re  
housing from  cap assem bly. See figures 41 and 42
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BRAKES 5-63

for illustrations of this operation and dimensions 
to make a "strap” wrench.

7. Remove washer and O -ring from  pressure  
housing.

8 . Remove piston assem bly from  cap by pull
ing straight out. At tim es the spring, when fully 
com pressed, cocks slightly . It is  then necessary  
to loosen the re lea se  bolt a few turns so that the 
piston can be withdrawn easily .

9. The piston, retainer plate, sea l and expand
er are held together by r ivets. If any part of this 
assem bly is  defective the com plete assem bly must 
be replaced. D etails are not serv iced  separately.

10. Cap and spring assem bly is  serv iced  as a 
unit. If any of the parts becom e damaged or need 
replacing, it is  necessary  to replace the complete 
cap and spring assem bly.

CAUTION: DO NOT attempt to dis
assemble the cap and spring assembly. In 
the event any part of this assembly is de
fective, the complete assembly must be 
Replaced. The component parts are not 
serviced separately.

CLEANING AND INSPECTION 
(Refer to F igs. 37 and 38)

1. It is  recommended that a ll brake chambers 
be rem oved, d isassem bled, inspected, and thor
oughly cleaned at the tim e that brakes are relined  
or at one year periods, whichever occurs first  
(also dependent upon type of operation and oper
ators experience).

2. Clean all metal parts thoroughly, using a 
suitable cleaning fluid. Blow dry with air or wipe 
dry with cloth.

Figure 40—Removing “Fail-Safe" Assembly

3. Inspect piston cap for signs of damage or 
ex cessiv e  wear. Piston should slid e  freely  inside  
cap assem bly. Replace piston if badly worn or 
damaged.

4. Inspect inside w alls of cap assem bly for 
scratch es, sco res, or excessive  wear. Slightly 
worn spots may be rem oved with crocus cloth.
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BRAKES 5-64

Figure 42—“Strap" Type Wrench Dimensions

Inspect threads on cap for rust or corrosion.
5. Inspect piston sea l for cracking or deter

ioration. Inspect expander and expander retaining 
plate for deterioration. Replace piston assem bly  
if n ecessary.

6 . Inspect p ressu re housing for scratches, 
sco res , or ex cessiv e  wear. Examine a ll parts for 
obstructions and rem ove any foreign m atter.

7. Examine spring in cap for deterioration or 
rust. Inspect re lea se  bolt for signs of rust on 
threaded portion. U nless spring or bolt is  in very  
bad condition, replacem ent should not be n eces
sary. See "Caution" in Step 10 of "Removal and 
D isassem bly,"  previously.

8 . D iscard O -ring and rubber washer. Replace 
with new parts.

9. Examine diaphragm plate rod boot (in non
p ressu re  housing) for deterioration or cracks. If 
deterioration or other damage is  evident, replace  
as follows:

a. Pull diaphragm plate rod, wedge rod guide 
and boot out of wedge rod and mounting tube re 
spectively .

b. Remove guide and boot from diaphragm  
plate rod and install new boot on plate rod. Replace 
wedge rod guide.

c. Apply a liberal amount of rubber cement 
to boot flange and mating surface on non-pressure  
housing.

d. Position plate rod on wedge rod and hold 
rubber boot flange tightly against housing surface. 
Flange should sea l tight to keep any m oisture or 
foreign m atter from  falling into actuation com 
ponents.

NOTE: Be careful not to disturb wedge and 
ro ller  mechanism inside actuation housing when 
repositioning plate rod on wedge rod.

BRAKE CHAMBER ASSEMBLY 
AND INSTALLATION

Refer to figure 37 (a lso fig . 38 for components).
1. Install O -ring in groove in p ressu re  housing.
2. Install piston assem bly in cap assem bly.
3. Position rubber washer in p ressu re housing 

at bottom of internal threads. Thread cap and 
spring assem bly into p ressu re housing and tighten 
firm ly against rubber washer. This may be done 
with "strap" type wrench (see fig s . 41 and 42) or 
by putting p ressu re housing in v ise  and using a 
wrench on hex end of cap.

4. Position diaphragm over plate rod, then in
sta ll p ressu re  housing and cap assem bly.

NOTE: Diaphragm should fit evenly between 
p ressu re housing and non-pressure housing. Align 
m arks made on housings at disassem bly to ensure 
proper air portt location.

5. Pull clamping ring over flange of pressure  
and non-pressure housings. Install clamp bolt and 
nut and tighten firm ly.

6 . Connect a ll air lines and build up air p res
sure in system  to normal operatingpressure. Push 
parking brake knob in to admit air to outer brake 
chamber.

7. Turn release  bolt counterclockwise as far 
as p ossib le  (approx. 18 turns) to re lease  spring  
(fig. 39). This w ill leave the parking brake cham
ber in operating condition.

NOTE: It is  best to have at least 60 psi of air  
in chamber to hold spring tension off nut so a bet
ter "feel" is  obtained when the nut does bottom.

SUPER "FAIL-SAFE” BRAKES

The Super "Fail-Safe" Brake is  identical to 
the Standard "Fail-Safe" Brake in operation and 
principle but d iffers physically in s iz e  and com 
ponents. Refer to figure 43 for illustration of com 
p lete  Stopmaster brake assem bly withSuper "Fail- 
Safe" chamber.

The Super "Fail-Safe" is  a spring-powered  
brake actuator that mounts "piggy-back" on the air 
chamber non-pressure housing of the Stopmaster 
brake (see  fig . 44).

When 65 psi or m ore of air pressure is  applied 
against the piston, the power spring w ill be held in 
a com pressed position. When air pressure is  r e 
moved, the power spring w ill push the piston against

the diaphragm plate. The wedge head w ill be push
ed deeper between the ro llers spreading the plung
ers apart and applying the brake.

The unit is  equipped with a manual re lease  
bolt to perm it safe handling for serv ice . The cap 
cavity is  sealed  by an O -ring on the re lease  bolt.

An internal venting system  working in con
junction with a breathing arrangement on cap a l
lows system  air to f ill vacuum behind piston when 
"Fail-Safe" is  actuated and keeps unit sealed  from  
direct atm ospheric contamination.

The "Fail-Safe" is  used as an a ir-re leased , 
spring-applied parking brake, as w ell as a safety  
feature in the event of air brake failure.
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BRAKES 5-65

Figure 43—Brake Assembly with Super “Fail-Safe"

SAFETY PRECAUTIONS
When brakes are equipped with Super 

"Fail-Safe" units, cage the power spring 
before starting any disassembly or re 
moval of wheels or drums to avoid pos
sible injury.

When a vehicle is disabled, due to low 
or lost a ir  pressure, block the wheels and 
cage the power spring before attempting 
to move the vehicle.

20 19
1 N o n -P ressu re

Housing
2 S etscrew
3 Foot
4 P iston  Seal
5 0 -R in g
6  0 -R in g
7 Back-up Ring
8  Pow er Spring
9 Rubber Seal

10 Lock Ring

18 17 16 15
11 B reather
12 R elease  B olt
13 Cap
14 F ilter
15 Housing
16 Square Nut
17 Hex Nut
18 P iston
19 Diaphragm
20 Push Rod

Figure 44—Super “Fail-Safe” Assembly

SERVICE RECOMMENDATIONS

CAGING AND UNCAGING POWER SPRING
On the Super "Fail-Safe" the head of the r e 

lea se  bolt is  exposed at a ll tim es.

The power spring is  caged by rotating the re 
lea se  bolt 18 to 21 full turns clockw ise. Do not 
force the bolt beyond its  normal stop.

Both the caging and uncaging operation can be 
made easier  by applying air p ressu re  (65 p si min.)

FOOT HOUSING

t
PISTON 
SEAL

SET SNAP RING

SCREW HEX NUT

SQUARE NUT

O” RING

BACK-UP RING 
(POSITIONED IN 
PISTON GROOVE)

POWER SPRING CAP

LOCK RING (POSITIONED 
OVER CAP LIP AND IN 
HSG. LOCK GROOVE)

” RING

RELEASE 
BOLT

BEARING WASHER
RUBBER SEAL

OUTER 

*— WASHER

"O” RING

T-6919

Figure 45—Super “Fail-Safe” Components
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1-19/32 M i l l  THRU 
WITH CHAMFER

T-5923

Figure 46—Power Spring Compressing Fixture

to the "Fail-Safe." This w ill take the spring load 
off the re lea se  bolt.

DISASSEMBLY (Refer to Fig. 45)
1. Cage power spring by turning re lease  bolt

18 to 21  turns clockw ise.
2. Remove "Fail-Safe" from  non-pressure  

housing at clamp ring.
3. R elease foot setscrew .
4. Unscrew foot from  piston.
5. Remove piston sea l.
6 . Remove sealing compound located at joint 

between cap and housing.
7. Remove lock ring from  housing.
8 . Separate cap, spring, and piston assem bly  

from  housing. Remove rubber sea l from  housing.
9. Remove back-up rings and O -ring from  

groove in housing.
10. Remove snap ring and hex nut from  re

lea se  bolt.
11. Secure cap, spring, and piston assem bly  

in fixture.
NOTE: Refer to figure 46 for illustration of 

fixture. This fixture is  necessary  to holdthepower 
spring in com pression for d isassem bly. This fix 
ture is  special tool number J-23527.

12. Turn release  bolt until square nut fa lls
free .

13. R elease p ressu re  on fixture until spring 
is  unloaded.

14. Remove assem bly from  fixture.
15. Separate cap from  spring and piston a s 

sem bly.
16. Remove back-up ring and O -ring from  

piston.
17. Remove the two spring bearing w ashers.
18. Remove "E" ring and inner washer from  

re lea se  bolt.

19. Remove bolt from  cap. Remove O-ring 
and outer washer from  release bolt.

20. Remove filter  from  cap.

IMPORTANT: DO NOT rem ove breather a s 
sem bly from  cap unless inspection indicates dam
age. It is  necessary  to cut the nail to rem ove the 
assem bly.

ASSEMBLY
Before assem bly, clean and inspect all parts. 

Lubricate with recommended grease  (S28); refer  
to LUBRICATION (SEC. 0) in this manual. DO NOT 
lubricate cap in the area of the breather assem bly. 
DO NOT u se  solvent on back-up or O -rings. Use 
hot soapy water and wipe clean.

It is  necessary  to use a sea ler  on the foot s e t
screw  and cover the head of it with p lastic tape 
until the sea ler  se ts .

IMPORTANT: Replace sealing compound over 
cap lock ring to sea l unit from  contamination.

If breather assem bly has been removed from  
cap, perform  first four steps of following proced
ure. Otherwise start assem bly procedure with 
Step 4. Refer to figure 47.

1. Insert nail through opening in sea l.
2. Insert assem bly through hole in cap and 

insert spring over nail.
3. Force retainer over flared end of nail.
4. Install filter  on cap.
5. Install outer flat washer and O -ring on r e 

least bolt.
6 . Install re lease  bolt in hole in center of cap 

with bolt head toward outside of cap.
7. Install inner flat washer and "E" ring on 

re lea se  bolt.
8 . Install two spring bearing washers; one on 

piston and one in cap.
9. Install the back-up ring and O -ring on the 

piston.
10. A ssem ble cap assem bly, spring, and piston. 

Com press assem bly in fixture (fig. 46).
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11. Install square nut on release  bolt. Remove 
assem bly from  fixture.

12. Install hex nut and snap ring on release
bolt.

13. Install back-up rings and O -ring in groove 
in housing.

14. A ssem ble cap, spring, and piston a ssem 
bly in housing assem bly, with rubber sea l between

cap and housing.
15. Install lock ring in housing and sea l joint 

between, cap and housing with sealing compound.
16. Install piston sea l in housing.
17. Thread foot through housing into piston.
18. Lock foot in place with setscrew . Apply 

sealing compound to cover head of setscrew . Cover 
with p lastic  tape until sea ler  se ts .

BRAKE CHAMBERS (ANCHORLOK)

"Anchorlok" brake chambers are used as op
tional equipment on som e m odels. See figure 48 
for illustration  of "Anchorlok" brake chamber 
installed .

The "Anchorlok" chamber is  used as a serv ice  
brake chamber, an emergency brake in case of air  
p ressu re lo ss  and a spring-applied parking brake. 
It con sists of two separate air cham bers, each 
having its  own diaphragm and push rod. In the 
front chamber, a ir  pressure enters behind the 
diaphragm when brake pedal is  pushed, causing a 
serv ice  brake application, just as in any standard 
chamber. The rear chamber is  subject to constant 
air  p ressu re in front of the diaphragm, com press
ing the em ergency parking spring. In the event of 
lo ss  of air p ressu re in the rear chamber or in
tentional exhausting of p ressu re by the driver, the 
spring w ill apply the brakes. Application w ill be
gin when pressure drops to approximately 45. psi 
and w ill be com plete when p ressu re reaches ap
proxim ately 25 p si.

MANUAL RELEASE
In the event of an automatic em ergency appli

cation (lo ss of air pressure) and it is  necessary  
to move the vehicle before a ir  pressure can be 
restored , the em ergency parking spring can be 
com pressed m echanically to release  brake. A 
spring "caging" tool is  part of the chamber a s
sem bly. Remove nut and release  stud from  its 
storage place on chamber body. Remove spring

housing rubber cap and insert stud in hole. Secure 
stud in p lace (% turn) and "cage" spring by tighten
ing nut with wrench. D irections are also given for 
th is operation on the body of the chamber (fig. 49). 
This sam e procedure is  followed if the chamber is  to 
be rem oved from  the vehicle for serv ice .

APPLICATION
A manual em ergency application (or parking 

application) may be made by the driver by pulling 
out the knob on the instrument panel which con
tro ls  manual application. R elease of a parking or 
em ergency application can be made by pushing in 
this sam e knob, provided there is  at least 45 
pounds p ressu re in the air brake system .

BRAKE CHAMBER REPLACEMENT

Removal
1. B lock vehicle w heels.
2. With brakes released , rem ove "spring- 

caging" tool from its  storage place. Remove 
spring housing rubber cap, insert stud in hole and

STUD, NUT, AND 
WASHER STOWED 

AT SIDE OF CHAMBER

STUD, NUT, AND 
WASHER INSTALLED 

(SPRING COMPRESSED)

Figure 48—“Anchorlok” Brake Chamber Installed Figure 49—Spring Compressing Assembly
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BRAKES 5-68

turn )i turn. Run nut down on studuntil finger tight, 
then use wrench to turn nut at least three turns. 
Spring is  now "caged."

NOTE: If both cham bers are to be removed, 
perform  Step 2 on each BEFORE proceeding  
further.

3. Open a ir tank drain valves and exhaust 
p ressu re  from  brake system .

4. Disconnect a ir  lin es at chamber.

NOTE: If only the em ergency parking chamber 
needs to be rem oved, this may be done at this 
point by rem oving rear clamp ring and lifting rear 
chamber assem bly off front (service) chamber.

5. Disconnect push rod c lev is  from  slack  ad
juster.

6 . Remove nuts and lock w ashers from  mount
ing studs.

7. Remove "Anchorlok" brake chamber from  
mounting bracket.

Installation
1. P lace "Anchorlok" chamber in position on 

mounting bracket.
2. Install lock w ashers and nuts on studs.
3. Connect push rod c lev is  to slack adjuster.
4. Connect air lines at chamber.
5. Start engine and build up air p ressu re to 

operating lev e l. Make sure knob is  pushed in on 
em ergency parking brake valve on instrument panel.

6 . Back off nut from  "caging" stud in end of 
chamber. Remove stud and replace in storage 
pocket on chamber housing. Instal rubber cap 
over re lea se  stud hole.

7. Check operation of brakes.
8 . Check for air leaks.
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GENERAL TROUBLESHOOTING CHART

NO BRAKES

REMEDYPROBABLE CAUSE

1. No air pressure

2. R estricted tubing or hose

3. Defective brake valve

1. Check for leaks, broken lines, etc. Repair or 
replace as necessary

2. Replace defective parts.

3. Repair or replace

INSUFFICIENT BRAKES

PROBABLE CAUSE REMEDY

1. Low brake line pressure 1. Check for leaks, etc. and repair

2. Too much push rod travel 2 . Adjust

3. Worn linings or drums 3. Replace as necessary

4. Leaking chamber diaphragm 4. Replace diaphragm

5. Slack adjusters out of adjustment 5. Adjust

6 . Wrong size  brake chambers 6 . Replace according to “ Specifications”

SLOW BRAKE APPLICATION

REMEDYPROBABLE CAUSE

1. Low brake line pressure

2. Linkage binding

3. Too much push rod travel

4. R estriction in line

5. Leaking brake valve

6 . Worn linings or drums

7. Leaking chamber diaphragm

8 . Brake shoe anchor pins frozen

9. Foot control valve linkage improperly adjusted

10. Camshaft bushings binding or worn

1. Check for leaks, etc. and repair

2. Lubricate linkage

3. Adjust

4. Remove restriction  or replace line

5. Repair or replace

6 . Replace as necessary

7. Replace diaphragm

8 . Free up, replace or lubricate as necessary

9. Adjust

10. Lubricate or replace
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SLOW BRAKE RELEASE

REMEDYPROBABLE CAUSE

1. Linkage binding

2. Restriction in line

3. Too much push rod travel

4. Improper seating of valves in application
valve.

5. Binding cam or cam shafts

6 . Weak shoe return springs

1. Lubricate linkage

2. Remove restriction or replace line.

3. Adjust

4. Repair or replace

5. Lubricate if possible; replace if not effective.

6 . Replace springs

GRABBING BRAKES

PROBABLE CAUSE REMEDY

1. G rease or dirt on lining 1 . Clean or reline.

2. Brake drum out-of-round 2 . Turn or replace

3. Defective application valve 3. Repair or replace

UNEVEN BRAKES

REMEDYPROBABLE CAUSE

1. Uneven slack  adjuster settings

2. Linkage binding at one or more w heels

3. Linings worn uneven

4. Brake shoe return spring weak or broken

5. Defective brake chamber

6 . Defective brake drum

7. Unequal springs in brake chambers or between
brake shoes

1. Adjust properly

2. Lubricate as necessary

3. Adjust or replace

4. Replace

5. Repair or replace

6 . Repair or replace

7. Replace in pairs.

SLOW PRESSURE BUILDUP IN RESERVOIRS

REMEDYPROBABLE CAUSE

1. Clogged air cleaner

2. Air leak

3. Faulty com pressor

4. Open or leaking reservo ir  drain cocks.

5. Defective com pressor governor

1. Clean or replace

2. Find and repair

3. Repair (see “ Air C om pressor” section in 
th is manual)

4. C lose, repair or replace.

5. Repair or replace
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AIR PRESSURE ABOVE NORMAL

REMEDYPROBABLE CAUSE

1. Defective air gauge

2. Governor out of adjustment or defective

3. R estricted line between governor and com 
p ressor

4. C om pressor unloader inoperative

1. Replace

2. Adjust, repair or replace

3. Clear line or replace

4. Repair or replace

QUICK LOSS OF PRESSURE WHEN ENGINE

REMEDY

IS STOPPED
(BRAKES NOT APPLIED)

PROBABLE CAUSE

1. Leaking lin es or connections

2. Worn or leaking com pressor exhaust valve or 
one-way check valve.

3. Leaking governor

4. Leaking application valve

5. Open or leaking reservo ir  drain cock

1. Repair or replace

2. Repair or replace

3. Repair or replace

4. Repair or replace

5. C lose, repair or replace

(BRAKES FULLY APPLIED)

1. Leaking brake chamber

2. Leaking application valve

3. Leaking serv ice  line

4. Leaking chamber hoses

5. Dirt in two-way check valve. (If equipped with 
hand control valve and brakes are applied by 
the foot valve, dirt in the two-way check valve 
could cause a p ressu re  leak at the hand valve 
exhaust port.)

6 . D efective quick re lea se  valve

1. Repair or replace

2. Repair or replace

3. Repair or replace

4. Repair or replace

5. Clean or replace

6 . Clean or replace diaphragm.

SAFETY VALVE "BLOWS OFF"

REMEDYPROBABLE CAUSE

1. Safety valve out of adjustment

2 . P ressu re  in system  above normal

3. Governor out of adjustment

1. Adjust

2. See chart on "Air pressure above norm al' 1

3. Adjust
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STOPMASTER TROUBLESHOOTING CHART

"FAIL-SAFE" PARKING BRAKE WILL NOT RELEASE

REMEDYPROBABLE CAUSE

1. Air leak in "Fail-Safe" lines

2. Loose clamp ring or cap

3. Leakage at re lease  bolt

4. Faulty piston O-ring seal

5. Foreign m aterial in "Fail-Safe" chamber

6 . Improper wedge adjustment

7. Corroded "Fail-Safe" spring

1. Check air system  and correct leaks

2. Tighten and check for air leaks

3. Replace piston and seal assem bly

4. Replace piston O-ring seal

5. Clean with solvent and lubricate

6 . Make wedge adjustment

7. Replace cap and spring assem bly

"FAIL-SAFE" PARKING BRAKE WILL NOT APPLY

REMEDYPROBABLE CAUSE

1. "Fail-Safe" spring not fully released

2. Inoperative parking brake control valve or 
quick re lease  valve

3. Foreign m aterial in cham bers or piston stuck 
in cap

4. "Fail-Safe” spring failure

5. R ollers not aligned with plungers or wedge not 
mated with diaphragm plate rod

6 . Brakes out of adjustment

1. Turn release  bolt counterclockwise

2. Check operation of valves as outlined in 
Maintenance Manual and replace if necessary

3. D isassem ble and clean with solvent; lubricate 
piston and cap

4. Replace cap and spring assem bly

5. Remove non-pressure housing and check  
installation of wedge

6 . Adjust brakes; check operation of automatic 
adjusters

AUTOMATIC ADJUSTERS INOPERATIVE

REMEDYPROBABLE CAUSE

1. Guide installed backwards

2. Guide spring m issing or weak

3. Plunger seal failure

4. Adjusting bolt threaded into actuator too tight

5. Plunger guide washer omitted

1. Remove plunger guide components and 
reassem ble

2. Replace guide spring

3. Replace seal; clean and lubricate actuation 
parts

4. Back off bolt 1/ 4 turn

5. Replace washer
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SERVICE BRAKES INOPERATIVE

REMEDYPROBABLE CAUSE

1. Low air pressure

2. Faulty brake chamber diaphragm

3. Improper brake shoe adjustment

4. Improper wedge adjustment

5. Plunger sea l failure

6 . G rease on linings

1. Check system  for leaks

2. Replace diaphragm

3. Adjust brake shoes

4. Make wedge adjustment

5. Replace sea l and clean and lubricate actuation 
parts

6 . Reline brakes and check sea ls
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SPECIFICATIONS

FRONT BRAKES

F R O N T  A X L E  M O D E L F070
F090(1)

F090(2) 
FI 20 FI 60(3) FE900(3)

Brake Size.......................................... .................  15x3 15 x 3% 1714 x 31/? 1614 x 314
Brake Shoe Lining

Width......................................................... .................  3" 3'// 3>/2" 3>/2"
Thickness................................................. ...............  7/ie" Vis" 7/l6" 1V
Area (sq. in. per axle) ............................. .................  190 221 249 238

Brake Chamber
Type.......................................................... .................  12 16 20 16
Diameter................................................... ...............  523/32" 6U/32" 625/32" 6H/32"
Adjust Travel to.......................................

Slack Adjuster
Type.......................................................... .................  PL-18 PL-18 PL-18 PL-18
Length Between Hole Centers................. ................. 41/2"-5‘/2" 41/2"-5‘/2" 5"-6" 41/2"-5>/2"

(1) When used on JV 70.
(2) When used on other than models in note (1).
(3) Optional axles on some models.

REAR BRAKES EXCEPT STOPMASTER

TRUCK SER IES TM70 TV70

Brake Size........................................... ...........  15x6 15x7
Brake Shoe Lining

Width........................................................ ...........  6" 7"
Thickness................................................. ...........  V ' %"
Area (sq. in. per axle)............................ ...........  377 440

Brake Chamber
Type......................................................... ...........  30 30
Diameter...................................................................  8 Vs" SVb"

Adjust Travel to.................................. .............  Short as possible without brakes dragging
Slack Adjuster

Type......................................................... .............  PL-24 PL-24
Length Between Hole Centers................ ............ 51/2" 6"

STOPMASTER BRAKE SPECIFICATIONS

HM.JM, SEE NOTE SEE NOTE
TRUCK SER IES WTO 0 ) (2)

Brake Size................................................... .........  15x5 15 x 6 15x7
Brake Shoe Lining

Width...................................................... .........  5" 6" 7"
Thickness................................................ .........  K" Crescent 49/64" Crescent %" Crescent
Area (sq. in. per axle).......................... .........  307 368 440

Brake Chamber
Standard

Diameter (at clamp band)................. .........  5.66" 5.66" 5.66"
Fail Safe

Diameter (at chamber body)............. .........  5.264" 5.264" 5.264"

Note (1): Used on following models: HV70, JE, JN90; DC90 with SLHD axle; DH, DI90 with E34DS, 
SLHD, and 34D3 axles; DN90 with E34D3, E34DS, and SLHD axles.

Note (2): Used on following models: HI, HN, Jl, MH, MI90; FC, FH, FI, FN90; DC, DH90 with SQHD 
and SSHD axles; Dl, DN90 with SQHD axle.
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PARKING BRAKES

EXTERNAL CONTRACTING BAND TYPE BRAKE

External contracting band type parking brake, 
is  mounted at rear of transm ission  (fig. 1).

Brake drum is  attached to the transm ission  
output shaft flange in conjunction with the propeller  
shaft universal joint flange. The band and lining 
assem bly is  supported around the drum by a brac
ket on the adjustment side and an anchor bar on 
the stationary side. Both supports are attached to 
the transm ission  case . The band contracts around 
the drum when brake is  applied.

Linkage connecting parking brake lever to 
brake operating cam s varies on different m odels, 
however, adjustment is  made at brake assem bly  
in sam e manner.

BAND TYPE ADJUSTMENT (Fig. 1)
1. P lace hand lever  in fully released  position. 

Disconnect brake rod or cable from  operating 
cam s by removing cotter pin and clev is pin.

2. Remove lock w ire from  anchor adjusting 
screw  and turn anchor screw  as necessary to ob
tain 0.005" to 0.015" between lining and drum. 
Install lock w ire in anchor screw .

3. Loosen lock nut on locating bolt and tighten 
adjusting nut on locating bolt until there is  a c lea r
ance of 0.020" to 0.040" between lower end of lin 
ing and drum. M easure clearance about 3 inches 
from  end of lining. When correct clearance is  ob
tained, tighten lock nut on locating bolt.

4. Loosen lock nut on adjusting bolt and tighten 
adjusting nut on adjusting bolt to obtain clearance  
of 0.020" to 0.040" between upper end of lining and 
drum. Measure clearance about 3 inches from  end 
of lining. Tighten lock nut on adjusting bolt.

5. Adjust end on brake rod so that c lev is  pin 
may be freely  inserted through operating cam s and 
rod end. Install c lev is  pin and cotter pin, then 
tighten lock nut on rod end. A 0.005" shim  must 
pass freely  between drum and lining.

BRAKE BAND REMOVAL (Fig. 1)
1. Disconnect brake rod or cable from  oper

ating cam s. Remove c lev is  pin and operating cam s 
from  upper end of adjusting bolt.

2. Remove nuts and w ashers from  lower end 
of adjusting bolt. Lift adjusting bolt straight up out 
of brake band brackets and support, stripping re
lea se  springs and cam shoe from  bolt as bolt is  
removed.

3. Remove nuts from  locating bolt, then re 
move bolt.

4. Remove lock w ire from  anchor screw , then 
back screw  out until clear of anchor bar.

5. Slide band and lining assem bly straight to 
rear off brake drum and anchor bar (fig. 1), r e 
moving band and lining assem bly off over propeller  
shaft.

INSPECTION
1. Examine braking surface of drum for rough

n ess or scoring. If drum is  worn or damage, it 
must be replaced.

2. Inspect brake lining. If worn down c lo se  to 
rivet heads, new lining must be installed.

3. Examine tension and re lea se  springs; re 
place if weak or broken.

1 Brake Band
2 Cams
3 Links
4 C levis P ins
5 Cam Shoe
6 Lock Nut
7 Adjusting Nut
8 Locating Bolt
9 W asher

10 Adjusting Nut

11 Lock Nut
12 Lock W asher
13 Brake Linings
14 R elease Springs
15 Brake Drum
16 Adjusting Bolt
17 Anchor Bar
18 Anchor Screw
19 Lock Wire

T-6708

Figure 1—External Contracting Band Parking Brake
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BRAKES 5-76

BRAKE BAND INSTALLATION (Fig. 1)
1. P lace band and lining assem bly over pro

peller  shaft. P lace anchor screw  spring in de
p ression  of anchor bar, and com press spring as 
band anchor bracket is  placed over anchor bar.

2. Install anchor screw  through bracket and 
spring into anchor bar. Insert locating bolt up 
through band lower bracket and hole in support 
and insta ll nuts tem porarily.

3. P lace operating cam s between links and 
install new c lev is  pin and cotter pin.

4. Insert threaded end of adjusting bolt down 
between operating cam s with hook toward rear of 
vehicle. As bolt is  lowered into place it must pass  
through cam shoe, band upper bracket, upper re
lea se  spring, brake support, lower re lea se  spring, 
and band lower bracket. Install flat w asher, ad
justing nut, lock w asher, and lock nut on adjusting 
bolt.

5. Adjust lining to drum clearance and con
nect brake rod as directed under "Band Type Ad
justment."

BRAKE DRUM REMOVAL
1. Remove brake band and lining assem bly.
2. Remove nuts and lock w ashers from  bolts 

attaching propeller shaft U-joint flange and brake 
drum to transm ission output shaft flange. T e le s
cope propeller shaft at slip  joint and lower end of

propeller shaft to floor. Remove if n ecessary, nuts, 
lock w ashers, and bolts attaching propeller shaft 
center bearing hanger bracket to crossm em ber.

3. On som e vehicles, brake drum is  mounted 
on forward side of transm ission mainshaft com 
panion flange, and on other veh icles it is  mounted 
on rear side of flange. If mounted on rear side of 
flange, drum may be rem oved without removing 
flange; if mounted on forward side of flange, r e 
move retaining nut and flange from  oulput shaft. 
P r e ss  serrated  bolts from  flange to separate drum 
from  flange.

BRAKE DRUM INSTALLATION
1. Wipe mating surfaces of brake drum and 

output shaft flange clean. Position brake drum on 
flange and p ress  serrated  bolts into p lace. Replace 
drum assem bly and retaining nut on output shaft. 
See "Specifications" in "TRANSMISSION ON-VE- 
HICLE SERVICE OPERATIONS" (SEC. 7B) in this 
manual for nut torque on various transm ission  
m odels.

2. Position propeller shaft flange against 
brake drum (or output shaft flange). If removed, 
attach propeller shaft center bearing hanger brac
ket to crossm em ber. Replace all lock w ashers and 
nuts and tighten securely.

3. Install brake band and lining assem bly and 
adjust brake.

INTERNAL EXPANDING TYPE BRAKE

Internal expanding type parking brake is  mount
ed at rear of transm ission . Brake support plate is  
attached to transm ission  rear bearing cap or re 
tainer with four bolts. Brake drum is  mounted be
tween universal joint flanges and is  secured with 
eight b olts. When used  a s  an emergency brake, at

Figure 2—Internal Expanding Type Brake Adjustment

start of braking action, brake shoes are forced  
out against drum by a lever-operated  cam. The 
self-en erg izin g  action of both shoes then com pletes 
brake application.

NOTE: Except in case  of an em ergency, set 
parking brake only after vehicle is  brought to a 
com plete stop. Parking brake is  not designed for 
regular u se  in place of serv ice  brakes.

PARKING BRAKE ADJUSTMENT (Fig. 2)
A brake adjustment should be made before it 

becom es necessary  to pull hand brake lever to 
lim it of travel to obtain a full brake application.

1. Jack up at least one rear wheel. Block  
w heels and re lea se  hand brake.

2. Remove cotter pin and c lev is  pin connecting 
pull rod and relay lever. This w ill assure freedom  
for full shoe re lease .

3. Rotate brake drum to bring one of a ccess  
holes into line with adjusting screw  at bottom of 
sh oes.

4. Expand shoes by rotating adjusting screw  
with screw driver inserted through hole in drum. 
Move outer end of screw driver away from  drive 
shaft. Continue adjustment until shoes are tight
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BRAKES 5-77

against drum and drum cannot be rotated by hand. 
Back off adjustment four (4) notches and check 
drum for free  rotation.

5. P lace parking brake lever  in fully released  
position. Take up slack  in brake linkage by pulling 
back on control lever just enough to overcom e 
spring tension. Adjust c lev is  of pull rod to line up 
with hole in relay lever . Insert c lev is  pin and cotter 
pin, then tighten c lev is  lock nut.

6 . Lower rear w heels. Remove jack andwheel 
blocks.

BRAKE DRUM REMOVAL
1. Jack up at least one rear wheel. Block  

w heels and re lease  parking brake.
2. D isconnect universal joint at brake drum, 

as instructed under applicable heading in "PRO
PELLER SHAFTS" (SEC. 4D) in this manual.

3. Remove eight nuts and lock w ashers hold
ing yoke flange and brake drum. Remove yoke 
flange. Lift drum carefully off mounting bolts to 
avoid damage to threads.

BRAKE DRUM INSTALLATION
1. Lift brake drum and install carefully over 

brake shoes and onto eight mounting bolts. Install 
yoke flange and eight nuts and lock w ashers. Tight
en nuts alternately and evenly.

2. Adjust brake as directed under "Parking 
Brake Adjustment."

3. Connect propeller shaft universal joint as 
directed in "PROPELLER SHAFTS" (SEC. 4D) in 
th is manual.

BRAKE SHOE REMOVAL (Fig. 3)
NOTE: Output shaft flange is  removed in fig 

ure 3 for clarity of illustration; it is  not necessary  
to rem ove flange to rem ove brake shoes.

1. Remove two return springs and anchor pin 
link from  cam ends of brake shoes. Spread ends 
of brake shoes far enough to perm it rem oval from  
support plate. Remove shoes, then separate by 
removing adjusting screw  and adjusting screw  
spring.

2. Replace lining if worn down close  to rivet 
heads. Rivet new lining securely and evenly on 
sh oes.

3. Inspect two shoe return springs, and adjust
ing screw  spring. P arts damaged or worn should 
be replaced with new parts.

BRAKE SHOE INSTALLATION (Fig. 3)
1. Apply thin coat of S17 Special Lubricant 

on surface of support plate at points in contact 
with brake shoes. Apply S17 sparingly to socket 
end of adjusting screw  and install adjusting screw  
socket.

2. Insert adjusting screw  between adjusting

ends of brake shoes. Adjusting wheel should be 
nearest left shoe. Install adjusting screw  spring.

3. Spread apart cam ends of brake shoes. Lift 
shoes vertically  and push into position on support 
plate. Install anchor pin brace and two shoe return 
springs.

SUPPORT PLATE REMOVAL (Fig. 3)
1. Remove propeller shaft flange at mainshaft 

as directed in "TRANSMISSION ON-VEHICLE 
SERVICE OPERATIONS" (SEC. 7B) of th is manual.

2. Remove brake shoe and lining a ssem b lie s .
3. Remove cotter pin and c lev is  pin attaching 

control lever to link.
4. Mark control lever and camshaft so that 

parts may be properly reassem bled. Loosen clamp 
bolt and slide control lever off serrated  cam shaft. 
Remove camshaft from  camshaft bracket.

5. Remove bolts attaching plate to tran sm is
sion rear bearing cap, then rem ove plate.

6 . Remove cotter pin, nut, washer, and relay  
lever . Inspect relay lever bushing. Replace dam
aged or badly worn bushings.

SUPPORT PLATE INSTALLATION (Fig. 3)
1. Position support plate on pilot of transm is

sion rear bearing cap or retainer and align bolt 
holes. Insert four bolts and tighten securely.

2. Install cam shaft in camshaft bracket. Align

1 Return Springs
2 Anchor Pin Link
3 Camshaft
4 Control Lever
5 Link
6 Relay Lever

7 Brake Shoe
8 Plate Bolt
9 Adjusting Screw

Spring
10 Adjusting Screw
11 Support Plate

TPM-8399

Figure 3—Internal Expanding Type Brake Installed
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BRAKES 5-78

control lever mark with mark on camshaft and in
sta ll control lev er . Tighten clamp nut.

3. Install brake shoe and lining assem b lies.
4. Install propeller shaft flange at mainshaft 

as directed in "TRANSMISSION ON-VEHICLE 
SERVICE OPERATIONS" (SEC. 7B) in this manual.

5. Replace relay lever, washer, and nut on 
shaft. Tighten nut lightly, then back up to fir st hole 
and install new cotter pin. Nut should not be tight 
enough to restr ict movement of relay lever . Insert 
clev is pin through holes in control lever and link  
and secure with new cotter pin.

TRU-STOP (DISC TYPE) BRAKE

This type brake is  used only on models when 
equipped with auxiliary transm ission . The vent
ilated brake disc is  mounted between the propeller  
shaft flange and the auxiliary transm ission  shaft 
companion flange. Brake shoes are mounted in op
posed positions with brake disc between, as shown 
in figure 4. When brake is applied, the shoes are 
forced against disc.

TRU-STOP BRAKE ADJUSTMENT
D isc type brake should be adjusted before a 

full brake application requires brake lever to be 
pulled to travel lim it.

Brake Support 
Bracket

2 Parallel Adjusting
Screws

3 Front Lever Arm Pin
4 Pin Retaining Screw
5 Brake Cable Clevis
6 Brake Lever
7 Brake Shoe Pin

____R eta iner___________

8 Brake Shoe Pin
9 Front Brake Shoe

10 Rear Brake Shoe
11 Front Lever Arm
12 Brake Disc
13 Tension Spring
14 Spring
15 Rear Lever Arm
16 Adjusting Nut
17 Tie Rod_____ tpm-?«9

Figure 4-Tru-Stop Type Parking Brake

1. Disconnect brake cable or rod c lev is  from  
brake lever .

2. Tighten adjusting nut until spring exerts  
enough pressure to bring lever against front lever  
arm .

3. Insert a 1/32" shim  between rear shoe lin 
ing and brake disc.

4. Tighten adjusting nut until front shoe lining 
is  firm ly against d isc , yet s till allowing removal 
of shim .

5. Make sure tension spring is  in p lace. Ad
just parallel adjusting screw s so that both linings 
are parallel with d isc . This provides 1/64" c lear
ance between front and rear shoe linings andbrake 
disc at a ll points.

6. Make sure brake lever in cab is  in fully 
released  position. Adjust c lev is  on brake cable as 
necessary  to perm it installation of c lev is  pin 
through c lev is  and brake lever without changing 
position of lever . Install c lev is  pin and cotter pin.

7. Make sure lock nuts on brake cable and 
adjusting screw s are firm ly tightened.

BRAKE SHOE REMOVAL (Fig. 4)
1. Remove lock nut and adjusting nut from  tie  

rod. Remove tension spring.
2. Move lever in cab to fully applied position  

so that rear lever arm can be swung c lear of tie  
rod. Remove w ashers and spring from  tie  rod.

3. Remove brake shoe pin retainer cap screw s  
and retainers. Remove brake shoe pins, then re 
move shoe and lining assem blies.

4 . If shoe linings are worn down close  to rivet 
heads, remove old lining and install new lining. 
Make sure that new linings are securely  and even
ly riveted to shoes.

BRAKE SHOE INSTALLATION (Fig. 4)
1. Position brake shoes on lever  arm s and in

sta ll brake shoe pins. Install brake shoe pin r e 
tainers and cap screw s.

2. P lace spring and w ashers on tie  rod. Swing 
rear lever arm  forward and insert tie  rod through 
hole in bottom of arm .

3. Move lever to released  position and install 
tension spring.

4. Install adjusting nut and lock nut. Adjust 
brakes as directed under "Tru-Stop Brake Adjust
ment."
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BRAKES 5-79

BRAKE LEVER

T-6709

Figure 5—Orscheln Brake Lever Linkage Adjustment

ORSCHELN-TYPE BRAKE LEVER

O rscheln-type brake levers are used on all 
m odels covered by this manual which have m ech
anically actuated parking brakes. This type lever  
is  mounted in the cab and is  connected to the brake 
at rear of transm ission  by a flexible cable. A cam  
arrangement with an "over-center" position locks 
lever  in applied position. A knurled knob at the 
end of the lever  can be adjusted to vary the amount 
of pull required to apply the brake, at the sam e 
tim e making a minor adjustment in the degree of

brake application.

LINKAGE ADJUSTMENT (Fig. 5)
1. P lace brake lever  in "OFF” position.

2. Adjust c lev is  and nut to provide for free  
pin at brake lever .

3. Pull brake lev er  to "ON" position. Check 
for brake holding ability.

4. Readjust if n ecessary .

STOPMASTER “FAIL-SAFE” BRAKES

Stopm aster "Fail-Safe" parking brakes are  
used as standard equipment on som e m odels, and 
as optional equipment on other m odels, covered  
by this manual. When Stopm aster brakes with the

"Fail-Safe" feature are used no other parking 
brake system  is  required. For all information r e l
ative to these brakes refer to "Stopmaster Brakes"  
in "AIR BRAKES" (SEC. 5B) of this manual.

ANCHORLOK BRAKE CHAMBERS

The "Anchorlok" brake chamber is  used as leased  parking/em ergency brake and is  covered  
optional equipment on som e m odels. This chamber in "AIR BRAKES" (SEC. 5B) of this manual, 
incorporates a spring applied, air p ressu re  re -
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SPECIFICATIONS

Brake Type................................
Drum & 
Band

Drum & 
Band

Drum & 
Band

Drum & 
Band

Internal
Two-Shoe Tru-Stop

............

Tru-Stop
Brake Size.................................

Brake Drum Diameter..............

Lining Length (approx.)...........

Lining Width..............................

Lining Thickness.......................

Total Lining Area (Sq. In.).. . .

914 x 2*4" 

914"
27"

I W
3/l6"
67.5

914 x 3" 

914" 
27"

3"

Ms"
81.0

1014 x 3" 

1014" 

331/32" 
3" 

5/l6" 
99.1

1114 x 314" 

W W  
36" 

314"

5/ie"
126.0

12 x 3" 

12" 

13%" 
3" 

Va" 
83.8

14" 

14" disc 

10%" 
214"

y«*
44.2

16" 

16" disc 

12%" 
3" 

74" 
60.7
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GASOLINE ENGINES
GASOLINE ENGINES 6A-1

Contents of this section are listed  in Index below:

Subject Page No.
Engine Application C h a r t ....................................................................... ... 6A-1
General Information .............................................................................. ... 6A-1
Engine L u b r ic a t io n .................................................................................. ... 6A-1
Engine Maintenance .............................................................................. ... 6A-3
Engine Tune-up, Checks, and Adjustments ..................................... 6A-3
Crankcase Ventilation System  ............................................................... 6A-6
Exhaust Em ission Control S y s t e m .................................................... ... 6A-7
Tune-up S p e c if ic a t io n s ..............................................................................6A-8
Engine Replacement .............................................................................. ...6A-8
In-V ehicle Service Operations . ........................................................ ... 6A-9
Torque Wrench Specifications ............................................................ ...6A-19
Trouble D iagnosis C h a r t ....................................................................... ...6A-20

ENGINE APPLICATION CHART

TRUCK MODEL
ENGINES 

Standard Optional
HM 80 
JM 80 
TM 80

* V ehicles with A

401M 
401M 
401M 

r Brakes only.

478M 
478M* 
478M

GENERAL INFORMATION

To assure satisfactory perform ance, the en
gine must be tuned at regular intervals. Frequency

of tune-up is  largely dependent upon the type of 
serv ice  in which the veh icle is  used.

In addition to the regular engine tune-up, the 
other units and system s which relate to engine 
perform ance must be serv iced  periodically aspart 
of the engine maintenance program.

Refer to appropriate manual section for in
formation on engine accessory  units not covered  
herein.

This section of manual provides instructions 
for servicing the various item s and tuning the en
gine. U nless otherw ise stated, the procedures are  
applicable to all gasoline engines used in veh icles  
covered by th is section. To adequately accom plish  
a satisfactory tune-up, reliable test equipment in 
the hands of trained personnel is  necessary .

ENGINE LUBRICATION

NOTE: Figure 1 is  a schem atic diagram show
ing lubrication passages in V6 engines.

The high capacity, rotor type o il pump is  
driven by a shaft which engages socket at lower 
end of ignition distributor.

Oil pump draws o il through screened  inlet 
near bottom of oil pan, and discharges o il under 
p ressu re through oil ga ller ies and passages as  
schem atically  illustrated.

With hydraulic type governor the spinner valve 
assem bly is  mounted on bottom of o il pump and is  
driven by a coupling which engages o il pump rotor 
shaft.

Full-flow  type oil filter is  replaceable elem ent 
type. Oil filter  has a by-pass valve which allows 
oil to flow directly into engine oil ga ller ies to pro
vide lubrication in case filter elem ent should be
com e clogged.

LUBRICATION AFTER STORAGE
If engine has not been run for som e tim e (as 

when vehicle has been in prolonged storage) the 
lubrication system  should be prim ed to assure  
im m ediate lubrication when engine is  started.

A pressurized  container containing engine o il 
may be used to force oil through oil p assages in 
engine.
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GASOLINE ENGINES 6A-2

1 To Timing Gears
2 Cylinder Heads
3 Oil From Camshaft Front

Bearing
4 Rocker Arm Shaft Front

Bracket
5 Rocker Arm Shafts

6 Rocker Arm Shaft Rear
Bracket

7 Oil From Camshaft Rear
Bearing

8 Rocker Arms
9 Oil Drain Back Holes

10 Oil Filter
11 Oil Pump Inlet Screen

12 Oil Pump
13 Piston Pin Splash Lubricated
14 Timing Idler Gear Shaft
15 Cylinder Block
16 Balance Shaft Idler Gear Shaft
17 Balance Shaft Idler Gear
18 Balance Shaft Gear
19 Balance Shaft T-2187

Figure 1 —Engine Lubrication System
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GASOLINE ENGINES 6A-3

Remove the oil p ressu re  sending unit and con
nect o il supply at 30 p si for minimum of 15 
seconds.

An alternate method for forcing oil through 
engine ga ller ies  is  to rem ove ignition distributor,

then use a speed wrench or e lectric  drill motor 
and 5/16-inch  deep socket to spin the oil pump 
drive shaft. This w ill displace any a ir and fill  
p assages with o il to ensure positive lubrication  
to a ll bearings as soon a s engine is  started.

ENGINE MAINTENANCE AND TUNE-UP

ENGINE MAINTENANCE

SERVICING AIR CLEANERS
Carburetor a ir cleaners are provided on all 

veh ic les. For location of a ir cleaners, recom m end
ed serv ice  intervals, and servicing procedures, 
refer to FUEL SYSTEM (SEC.6M) in this manual.

CHECKING AND MAINTAINING 
CRANKCASE OIL LEVEL

Daily, or oftener if n ecessary , check oil level. 
Check when at operating tem perature, and after 
engine has been stopped for at least five m inutes. 
Remove dipstick, wipe clean, reinsert and rem ove 
again. The upper mark on dipstick is  "FULL," the 
lower "ADD" or "ADD OIL.” Keep level as c lose  
as possib le to "FULL" mark without over-filling. 
Do not operate with leve l below "ADD" or "ADD 
OIL" mark. D ipstick is  at the right side of engine. 
Add o il through fille r  cap opening in valve rocker 
arm  cover.

When replenishing o il supply in crankcase, 
add oil of sam e brand and quality as is  used when 
changing o il.

Refer to LUBRICATION (SEC. 0) in this man
ual for recommendations pertaining to o il change 
intervals and oil filter  replacem ent intervals.

REPLACING OIL FILTER ELEMENT
1. Remove filter  drain plug and allow o il to

drain from  housing. U se wrench to loosen filter  
housing bolt, then rem ove bolt, housing, and filter  
elem ent as an assem bly. Remove housing gasket.

2. Remove elem ent from  housing and discard  
elem ent. Clean housing thoroughly. A lso clean  
filter  bracket.

3. Install new elem ent in housing shell and 
position new gasket at filter  bracket. F ill the filter  
with engine o il, then install shell and elem ent a s 
sem bly. Tighten the filter  shell center bolt to 45 
foot-pounds torque.

4. Start engine and inspect for oil leaks. If 
n ecessary , add o il to ra ise  oil leve l to "FULL" 
mark on dip stick.

CHECKING DRIVE BELTS
1. Inspect drive belts for excessive  wear and 

damage. If no defects are found, check belts for 
proper tension.

2. When installing new drive belts or adjust
ing old belts use tension gauge to provide correct 
tension.

CAUTION: Adjusting drive belts too 
tightly will impose too great a load on 
bearings in the driven units. Slipping will 
occur if drive belts are not adjusted tight 
enough. Belt life will be shortened if belts 
are not properly tightened.

TUNE-UP, CHECKS, AND ADJUSTMENTS

TUNE-UP SEQUENCE INDEX

Manual
Subject Page No.
Introduction to Engine T u n e -U p .......................6A-4
Spark Plug R e m o v a l............................................. 6 A 4
Cylinder Com pression T e s t .............................. 6 A 4
Spark Plugs Service and Installation . . . .  6A-4
Ignition System  S e r v i c e ......................................6A-5
Battery and Battery Cable Service ...............6A-5
Checking Drive B elts ......................................... 6K-13
Charging Circuit & Unit Inspect. & Adjust. . 6X-31
Intake Manifold Bolt T o r q u e .............................. 6A -24
Fuel Lines and F ilter  Service .......................6M-2
Cooling System  In sp e c t io n ..................................6K 4

Manual
Subject Page No.
Choke and Throttle Adjustment . . . . .  6M-7 & 8 
Instrument Check-out

Ignition Point Dwell ......................................6Y-18
Ignition Timing and A d v a n c e ................... 6Y-17

Charging Circuits -  Voltage & Amperage 6Y -29 
Carburetor Adjustments

Idle Speed and Mixture .............................. 6M-16
Crankcase Ventilation System s ............... 6A-7

Additional Operations
Cylinder Head Bolt Torque and

Valve Lash A d ju s tm e n ts ............... ...  . 6A-5
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GASOLINE ENGINES 6A-4

INTRODUCTION

Engine tune-up con sists of diagnosis, and the 
required preventive maintenance perform ed at 
regular intervals to provide maximum perform 
ance and economy.

A system atic procedure must be followed  
when tuning an engine. The operations should be 
perform ed in sequence suggested by "Tune-up 
Sequence Index on previous page.

NOTE: When perform ing work where electrical 
term inals could be accidentally grounded, discon
nect the battery cables so no damage to c ircu its  
w ill result.

ENGINE TUNE-UP

SPARK PLUG REMOVAL
1. Clean all foreign matter away from  around 

spark plugs and wiring using com pressed air. D is
connect spark plug w ires, and loosen each spark 
plug one turn.

2. Reconnect plug w ires, start engine and ac
celerate  to approximately 1,000 rpm. This is  done

Figure 2—Cylinder Numbering and Spark 
Plug Wire Locations for V6 Engine

to blow away loo se  dirt particles and carbon. F a il
ure to do this in creases the possib ility  of foreign  
m aterial lodging under valves, with resultant fa lse  
readings and possib le  valve damage.

3. Stop engine, disconnect plug w ires and re 
move spark plugs and gaskets.

CYLINDER COMPRESSION TEST
1. With carburetor choke and throttle in wide- 

open position, operate starter with rem ote control 
switch.

CAUTION: When using remote switch 
to operate starter, the prim ary wire must 
be disconnected from coil negative term 
inal and ignition switch must be turned on. 
Failure to do this will result in damaged 
grounding circuit in ignition switch.

2. Starting with com pression gauge at zero, 
crank engine through at least four com pression  
strokes to obtain highest possib le  reading.

3. Make com pression check at each cylinder 
and record each reading.

4. If som e cylinders have low com pression, 
inject about one tablespoon of engine oil into com 
bustion chamber through spark plug hole. Crank 
engine to spread o il on cylinder w alls, then r e 
check com pression with gauge.

a. If com pression is  higher but does not nec
essa r ily  reach normal p ressure, worn piston rings 
are indicated.

b. If com pression is  not improved by adding
oil to cylinder, it is  probable that valves are not 
properly seating possib ly due to sticking in guides, 
or burned valves or sea ts .

c. If two adjacent cylinders have lower than 
normal com pression, and injecting oil into cylin
ders does not increase com pression, the cause 
may be a head gasket leak between the cylinders. 
This condition could be cause of coolant leaking 
into cylinders.

NOTE: An engine with low or uneven com 
pression  cannot be tuned to givepeakperform ance; 
therefore, it is  important to make n ecessary  cor
rections before proceeding with tune-up operations.

SERVICE AND INSTALL SPARK PLUGS
1. Inspect all sparkplugs carefully. Look for 

glazed, broken, or b listered  porcelains and burned 
electrodes.

2. If sparkplugs are serviceab le, use an abra
sive  type cleaner such as sand blaster to thorough
ly clean spark plugs. F ile end of center electrode  
flat.

3. Adjust spark plug gaps to specifications.
4. Test spark plugs with spark plug tester . 

When replacing spark plugs, use the type of plugs 
listed  in "Engine Tune-up Specifications."

5. Install spark plugs using new gasket. Use 
torque wrench and special spark plug socket 
wrench. C orrect torque for spark plug installation  
is  32 foot-pounds.

IGNITION SYSTEM SERVICE
1. Remove equipment as required to provide 

a ccess  to ignition distributor, spark plug w ires  
and coil.
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GASOLINE ENGINES 6A-5

Figure 3 —Use of Torque Wrench and Adapter 
to Tighten Cylinder Head Bolts

2. Check condition of wiring. If any w ires are 
brittle, cracked, or otherw ise damaged, replace  
as n ecessary.

3. Inspect distributor cap for burned wire 
sock ets, cracks, and for erosion at term inals in
side cap. Replace the distributor cap if it is  not in 
good condition. When installing spark plug w ires, 
refer to figure 2 which shows cylinder numbering, 
firing order, and distributor cap wire socket 
numbering.

4. Refer to ENGINE ELECTRICAL (SEC. 6Y) of 
this manual and inspect ignition distributor points, 
rotor, and advance m echanism . Make necessary  
parts replacem ent and/or adjustments.

BATTERY AND BATTERY CABLE SERVICE
1. Using battery hydrometer, check specific  

gravity of storage battery electrolyte in each ce ll. 
Gravity reading below 1.230 (corrected to 80 F.) 
indicates insufficient charge.

2. U se a voltm eter to check cranking voltage.

D isconnect coil prim ary lead from  negative term 
inal on coil to prevent engine from  firing during 
test.

3. With voltm eter connected between coil p o si
tive term inal and ground, operate starter. Voltage 
of 9 volts or more when starter is  cranking engine 
indicates that battery and ignition circuit to coil 
are satisfactory. If voltage reading is  le s s  than 9 
volts when engine is  being cranked, or if cranking 
speed is  low, a weak battery, defective starter

Figure 4 —Cylinder Head Bolt Tightening 
Sequence on V6 Engine

switch, or excessive  resistance in ignition circuit 
ex ists .

NOTE: If, when making check of cranking 
voltage, it is  noted that cranking speed is  uneven, 
this is  indication of uneven com pression, defective 
starter or starter drive.

4. In cases where loose , corroded, or other
w ise  defective battery cables and/or wiring are  
found, the defects must be corrected to insure 
good engine perform ance.

5. If battery is  weak or shows other evidence 
of being defective, refer to appropriate coverage  
in ENGINE ELECTRICAL (SEC. 6Y) in this man
ual for method of diagnosing battery deficiencies.

CYLINDER HEAD BOLT TORQUE AND 
VALVE LASH ADJUSTMENT

A check of cylinder head bolt torque should 
be made at regular tune-up intervals, and should 
be followed by valve lash  adjustment. Follow pro
cedure given on next page to tighten cylinder 
head bolts and adjust valve lash.

1. Run engine until normal operating tem per
ature is  reached, then stop engine and rem oye 
rocker arm  covers.

2. R q|prr||ig to figure 3 use torque wrench 
to tighten cylinder head bolts in sequence shown 
in figure 5. C orrect head bolt torque is  60 to 
65 foot-pounds on V6 engines. ‘ +:

3. Using fee ler  gauge and box end wrench, 
se t exhaust valve clearance at 0.018-inch and in
take valve clearance at 0.012-inch or V6 engine.

4. While perform ing above operations, observe 
the oil supply to valve rocker arm s. If there ap
pears to be insufficient lubrication, make n eces
sary corrections to provide adequate o il supply.

NOTE: When rocker arm  covers are removed, 
an inspection of crankcase ventilation valves should 
be made to determ ine if they are functioning prop
erly . Refer to appropriate portion in "Crankcase 
Ventilation System" later in this section for in
structions for servicing ventilation valves.
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GASOLINE ENGINES 6A-6

1 Crankcase Ventilation 4 Rocker Arm Cover
Valve Assembly 5 Cylinder Heads

2 Carburetor Air Cleaner 6 Ventilation Hose
3 Breather Cap 1 -4 3 2 :

Figure 5—Schematic Arrangement of Crankcase 
Ventilation System Components

CHECKING GENERATOR 
AND CHARGING CIRCUIT

Refer to ENGINE ELECTRICAL (SEC. 6Y) in 
th is manual for procedure required to check p er
form ance of charging circuit units and wiring.

COOLING SYSTEM INSPECTION
Refer to ENGINE COOLING SYSTEM (SEC. 

6K) in this manual for arrangement of cooling 
system  units and for inspection and required 
maintenance procedures.

CARBURETOR THROTTLE 
AND CHOKE LINKAGE

On most veh icles it w ill be necessary to r e 
move a ir  cleaner or air intake hose adapter at 
carburetor to observe choke operation and action 
of throttle linkage. All linkage must be maintained 
in free working condition and should be checked as 
part of tune-up procedure. Oil linkage pivot points 
if any binding is  evident. Complete information on 
throttle linkage is  given in ENGINE FUEL SYSTEM 
(SEC. 6M) in this manual.

CARBURETOR IDLE SPEED AND 
IDLE MIXTURE ADJUSTMENTS

Refer to ENGINE FUEL SYSTEM (SEC. 6M)

in this manual for appropriate procedures for ad
justing carburetors.

INSPECTING ELECTRICAL EQUIPMENT AND 
ENGINE PERFORMANCE WITH INSTRUMENTS

1. Hook up test equipment for use in making 
final adjustm ents. Equipment required con sists of 
dwell m eter, tachometer, vacuum gauge andtiming 
light.

2. With engine running at idle speed, check 
dwell angle and readjust if n ecessary .

3. With vacuum line to distributor disconnect
ed and plugged, run engine at idle speed and check 
ignition timing with timing light. Loosen distrib
utor clamp and rotate distributor body to change 
tim ing as required. Tighten distributor clamp and 
connect vacuum line after checking timing.

4. While observing vacuum gauge and tach
om eter, se t engine idle speed and adjust carburetor 
idle mixture screw s to provide steady running 
engine. ENGINE FUEL SYSTEM (SEC. 6M) in this 
manual covers instructions for adjusting carbur
etors .

NOTE: If difficulty is  experienced in obtaining 
satisfactory engine idle perform ance, the cause 
may be due to malfunction of crankcase ventilation  
valves. Inspection and serv ice  of ventilation valves 
are covered later under appropriate headings 
under "Crankcase Ventilation System .”

5. Refer to ENGINE ELECTRICAL (SEC. 6Y) 
of th is manual for instructions for checking voltage 
and current regulator settings, generator output, 
and specifications on e lectrica l equipment units.

CRANKCASE VENTILATION SYSTEM

All engines have closed, positive type crank
case ventilation system . Fumes and vapors which 
would contaminate atmosphere are evacuated from  
crankcase and valve compartment through ventila
tion valves which regulate the flow of g ases into 
intake valve ports in cylinder heads.

Figure 5 shows, schem atic arrangement of 
crankcase ventilation units for V6 engine.

Ventilation valves on V6 engines cannot be 
disassem bled but can be removed with wrench for 
inspection. Figure 6 shows the design of valves 
for each type of engine.

If, when performing tune-up operations, the 
engine does not id le smoothly i t e r  all checking 
and adjusting is  done, the crankcase ventilation  
valves may be cause of unsatisfactory performance 
at idle speed.

INSPECTION AND UNIT REPLACEMENT
1. Remove rocker arm cover from  each cy l

inder head.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCKSHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



GASOLINE ENGINES 6A-7

2. Make visual inspection of ventilation valves 
for accumulation of sludge or other matter at 
valve in let (fig. 6).

3. If valves appear to be in good condition, 
start engine and allow to run at idle speed. Con
nect tachom eter if vehicle is  not so equipped.

4. Note tachometer reading, then cap the ven
tilation valve inlet openings and compare tachom
eter reading with reading previously noted with 
ventilation valve inlet openings open. If there is  a 
change of le s s  than 50 rpm when openings in ven
tilation valves are closed - a malfunction of one 
or more of the valves is  indicated.

5. Remove valves from  cylinder heads with 
socket wrench. Valves may be cleaned by washing 
in cleaning solvent. If the internal passage is  
blocked by hard deposits, a new valve assem bly  
must be installed on V6 engines.

6. Remove hose from  breather cap on rocker 
arm  cover and check for obstructions in hose (6, 
fig. 5). Remove breather cap (3, fig. 5). Inspect

IMPORTANT NOTE
The positive crankcase ventilation 

(P.C.V.) valve(s) MUST be replaced every
12 months, or at 12,000-m ile intervals, 
whichever occurs firs t. Also, replace 
ventilation hoses and/or clamps if not 
in good condition.

T-4576

Figure 6 —Crankcase Ventilation Valves

breather cap and if it is  clogged wash elem ent in 
cleaning solvent, then reassem ble parts.

EXHAUST EMISSION 
CONTROL SYSTEMS

V ehicles built for use in States which have 
laws pertaining to control of a ir  pollution by motor 
vehicle em ission s, are equipped with devices nec
essary  to comply with the law.

Refer to "Exhaust Em ission Control System" 
included later in ENGINE FUEL SYSTEM (SEC. 
6M) of this manual for information covering main
tenance which is  peculiar to the engines having 
exhaust em ission  controls.

R efer to Next Page For Gasoline Engine Tune-up Specifications.
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GASOLINE ENGINES 6A-8

GASOLINE ENGINE TUNE-UP SPECIFICATIONS

V6 GASOLINE ENGINE TUNE-UP CHART 
(ENGINE MODELS 401M AND 478M)

Specifications apply to all engines unless otherwise indicated.

TYPE AND NUMBER OF CYLINDERS . . 60°V-6

CYLINDER COMPRESSION (P S I)...................... 125

SPARK PLUGS.
Spark Plug Make and No................... AC-CR-43N

Spark Plug G a p .............................................  0.035"
Spark Plug Tightening Torque (Ft.-L bs.) . . 32

IGNITION DISTRIBUTOR
Dwell Angle (D egrees)..................................31-34

Point Gap ( f te w ) .............................................0.019"
Point Gap (U sed).............................................0.016"

Contact Lever Spring Tension (Oz.) . . . 19-23

FIRING O R D E R .....................................  1 -6 -5 -4 -3 -2

IGNITION TIMING (See NOTE b elow ). 10° BUDC*

VALVE LASH
I n t a k e ............................................................... 0.012"
E x h a u s t ............................................................0.018"

ENGINE GOVERNOR SETTINGS (Full Load Rpm)**
4 0 1 M .......................................................................3 4 0 0

4 7 8 M .......................................................................  3200

ENGINE IDLING SPEED (RPM )................... 500-550

FUEL PUMP PRESSURE (P S I ) ...................... 5-6.5

CYLINDER HEAD BOLT
TORQUE ( F T .- L B S .) ..................................60-65

NOTE: At engine idle speed with vacuum advance line disconnected and plugged.

♦Recommended setting when using average nation-wide regular fuel. 
Timing must be retarded as required when lower octane fuel is  used.

**No load speed i s  approximately 300 rpm higher than full load speed.

ENGINE REPLACEMENT

V6 ENGINE REPLACEMENT FOR 
CONVENTIONAL CAB MODELS

ENGINE REMOVAL
1. Drain radiator.
2. Disconnect battery.
3. Remove hood attaching parts and rem ove 

hood.
4. Remove grille  and radiator b races.
5. Remove radiator and heater hoses.
6. D isconnect o il cooler lines from  radiator 

(som e engines do not have oil cooler).
7. Remove grille  and radiator. Also rem ove 

front bumper.
8. Disconnect fuel supply line.
9. On veh icles with air com pressor, discon

nect air lin es.
10. Disconnect engine ground strap.
11. Disconnect exhaust pipes from  exhaust 

manifolds.
12. D isconnect accelerator and choke con

tro ls  from  carburetor.
13. D isconnect tachom eter drive (when used).

14. If vehicle is  equipped with power steer 
ing, the power steering pump may be removed 
from  engine and fluid lines may rem ain connected 
during engine rem oval.

15. Disconnect clutch re lease  linkage.

NOTE: The hydraulic clutch re lease  cylinder 
line (when used) should remain attached to cylinder, 
the cylinder rod disconnected from release  lever, 
and cylinder mounting bolts removed to perm it 
engine rem oval without draining fluid from  clutch 
re lea se  system .

16. Attach sling to overhead hoist to take 
weight off front mounting. Remove mounting bolt.

17. Remove clutch housing-to-flyw heel hous
ing bolts, then carefully work engine forward to 
disengage transm ission  drive gear from  clutch 
driven member sp lines. When free  from  trans
m ission , ra ise  engine and rem ove from  vehicle.

ENGINE INSTALLATION
Engine installation is  accom plished by r e 

versing "Engine Removal" procedure, meanwhile
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GASOLINE ENGINES 6A-9

taking necessary precautions to maintain clean li
n ess and to avoid damaging components.

After engine is  installed, check operation of 
control linkage. F ill cooling system  and check for 
leaks.

F ill crankcase with engine oil of recommended 
grade and v iscosity .

Start engine, make adjustments at carburetor, 
set ignition timing, and adjust valve lash.

NOTE: If engine has been run in on test stand, 
the foregoing adjustments w ill have been made 
previously and need not be repeated.

V6 REPLACEMENT FOR 
TILT CAB MODELS

GENERAL
The steps required to replace an engine in 

tilt-cab  models with gasoline engine w ill vary 
with the m odels and optional equipment involved. 
Procedure which follow s w ill serve  as a guide for 
use when engine replacem ent is  necessary . In most 
instances the engine and transm ission should be 
rem oved as an assem bly.

REMOVAL
1. Drain radiator and disconnect battery.

2. Disconnect oil cooler lines (when used). 
Cooler lines are attached to fittings at bottom tank 
on radiator. Oil w ill drain from  lines and cooler  
when lin es are disconnected.

3. D isconnect e lectr ica l wiring and cables at 
starter; a lso , disconnect engine ground strap.

4. Disconnect throttle and choke controls.

5. D isconnect transm ission  control rods, de
tach hoses from surge tank. Remove air cleaners 
and in let hoses as n ecessary  to perm it rem oval of 
control island assem bly. Disconnect front shock 
absorbers at upper bracket attached to cab rear 
support. A lso rem ove power steering reservoir  
(when used).

6. Remove cab check link re lease  rod guide 
from  cab rear support. Remove control island, and 
cab rear support.

7. Disconnect exhaust pipes from manifolds.
8. Disconnect clutch control cylindei from  

re lea se  lever and flywheel housing. The fluid line 
may rem ain attached to cylinder to prevent fluid

IN-VEHICLE SER 

VALVE OPERATING MECHANISM 
REPLACEMENT

The valve lifters cannot be rem oved until

from  draining from  clutch control system  while 
engine is  removed.

9. Disconnect parking brake control (except 
when air-operated brake is  used) and speedom eter 
drive at rear of transm ission .

10. Disconnect cooling system  and heater 
hoses.

11. Disconnect propeller shaft from  trans
m ission .

12. If air com pressor is  used, disconnect air  
lin es from  com pressor and rem ove com pressor  
assem bly. In som e ca ses  the a ir  com pressor mount
ing bracket may be detached from  engine and com 
p resso r  may remain with ch assis  when engine is  
rem oved.

13. If power steering is  used, the power ste e r 
ing pump may be detached from  engine and lines 
may remain connected to prevent fluid lo s s  when 
removing engine.

14. Attach overhead hoist securely  to engine 
sling , then ra ise  power plant slightly to remove 
weight from  engine mountings. Remove mounting 
bolts from  front and rear mountings, then ra ise  
power plant and rem ove from  ch assis . U se care to 
prevent damage to fan blades as engine is  raised.

15. Refer to applicable procedures in TRANS
MISSIONS AND CLUTCHES (SEC. 7) of this manual 
for instructions, and rem ove transm ission  and 
clutch from  engine.

INSTALLATION
A ssem ble clutch components and transm ission  

to engine, referring to applicable instructions in 
TRANSMISSIONS AND CLUTCHES (SEC. 7) in this 
manual.

Install power plant by reversing order of 
"Engine Removal" procedure, taking necessary  
precautions to maintain clean liness and to avoid 
damage to the engine components.

After engine is  installed, check operation of 
control linkage, fill cooling system  and check for 
leaks.

F ill crankcase with engine oil of recommend
ed grade and v iscosity .

Start engine, make adjustments at carburetor, 
se t ignition timing and adjust valve lash.

NOTE: If engine has been run in on test stand, 
the foregoing adjustments w ill have been made 
previously and need not be repeated.

E OPERATIONS

cylinder heads have fir st been removed.

Same instructions apply to either the right- 
hand or left-hand cylinder head.
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GASOLINE ENGINES 6A-10

k *
1 End Bracket
2 Adjusting Screw
3 Push Rod
4 Rocker Arm Shaft Bracket
5 Intake Manifold

6 Rocker Arm Shaft
7 Spring
8 Bracket Bolt
9 Flat Washer

10 Exhaust Manifold
11 Exhaust Manifold Bolt Lock
12 Rocker Arm
13 Special Bolt

TPM-9875

Figure 7 —Valve Rocker Arms and Shaft Assembly Installed on V6 Engine

VALVE ROCKER ARM COVER 
REPLACEMENT

REMOVAL
Remove valve rocker arm  cover screw s, then 

rem ove rocker arm  cover. On tilt cab m odels, it 
w ill be n ecessary  to rem ove transm ission  shift 
rods in order to rem ove cover from  left-hand  
cylinder head.

NOTE: If cover is  stuck in place, loosen by 
striking with palm  of hand or a rubber m allet. Do 
not pry on cover flange since the flange may be 
distorted.

INSTALLATION
Using new rocker arm  cover gasket, install 

rocker arm  cover and tighten cover screw s uni
form ly.

ROCKER ARM AND SHAFT 
ASSEMBLY REPLACEMENT

REMOVAL
1. Remove rocker arm  covers, referring to 

instructions previously given.

2. Loosen rocker arm  shaft bracket bolts 
gradually until spring pressure is  fully relieved  
at rocker arm s. Lift off the rocker arm  shaft and 
brackets, with attaching bolts, as an assem bly.

3. Remove push rods and identify in som e  
manner so they can be returned to original p osi
tion at assem bly.

INSTALLATION
1. P lace push rods in original positions, then 

place rocker arm shaft and bracket assem bly  
(fig. 7) on cylinder head, being careful to engage 
rocker arm screw s with sockets in push rods. 
Tighten bracket bolts to 25 foot-pounds torque.

2. Check clearance between rocker arm  end 
brackets and adjacent rocker arm . If a clearance  
of approximately 0.030 inch does not exist, loosen  
end bracket bolts and relocate brackets as allowed  
by clearance in bracket hole, then tighten bolts to 
specified  torque.

3. Make initial adjustment to provide c lea r
ance of 0.014 inch at intake valves, and 0.022 inch 
at exhaust valves.

4. Lubricate rocker arm s with engine o il.
5. Install rocker arm  covers tem porarily  

while engine is  run to warm up to operating temp
erature. With engine idling and tem perature at 
160 , adjust valve lash. Set exhaust valve c lear
ance at 0.18 inch. On V6 engines lashintake valves 
to 0.012 inch. After valve clearance adjustment 
is  made, install rocker arm  cover using new 
gasket.
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GASOLINE ENGINES 6A-11

1 2 3

1 End Bracket
2 End Bracket Bolt and Plain

Washer
3 Rocker Arm

6  v  ^  6  '• n

4 Bracket Bolt and Plain Washer
5 Rocker Arm Spacer
6 Shaft Bracket
7 Spring

9 1

8 Thick Spacer
9 Special Bolt and Plain Washei

10 Rocker Arm Shaft
11 Adjusting Screw T-4343-1

Figure 8—Rocker Arm Shaft and Brackets for V8 Engine

VALVE SPRING REPLACEMENT 
(V6 CYLINDER HEAD)

In m ost veh icles it is  possib le to replace a 
broken valve spring without removing cylinder 
head by following the procedure outlined below:

When it is  necessary  to replace a valve 
spring and/or sea ls  on valve stem s, the special 
tools shown in figure 13 may be used to facilitate  
the operation without removing the cylinder head. 
Proceed in following manner to replace valve 
spring and retaining parts.

1. Remove valve rocker arm  cover.
2. Remove sparkplug from  cylinder on which 

work is  to be done. Use spark plug gasket and in
sta ll adapter (J-21546) in spark plug hole.

3. Remove the rocker arm shaft and bracket 
assem bly from  cylinder head. Install a 3 /8 -1 6  stud 
in bracket bolt hole adjacent to the valve spring to 
be rem oved. Stud must have sufficient threads to

perm it screw ing stud nut down one-half inch after 
com pressor contacts valve spring cap.

4. Turn engine crankshaft to place piston at 
BOTTOM of stroke. Attach com pressed air supply 
line to adapter and turn on air supply. A ir p res
sure in cylinder w ill hold valves against seats  
while spring and retaining parts are removed.

5. A ssem ble spring com pressor (J-21544) 
and nut on stud as shown in figure 9, then with 
wrench, turn nut to force com pressor down against 
valve spring cap meanwhile striking spring cap

.085"- x 4 5 ° '

. 100"

1 Exhaust Valve Seat
Ring

2 Exhaust Valve
3 Valve Rotator
4 Valve Spring
5 Valve Spring Cap

.035"

.065"

6 Valve Key
7 Oil Seal
8 Intake Valve
9 Cylinder Head

x 30°

Figure 9—Use of Special Tool for Replacing 
Valve Spring without Removing Cylinder Head

Figure 10—Sectional View of V6 Engine 
Cylinder Head Assembly
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GASOLINE ENGINES 6A-12

Figure 1I —Installing Cylinder Head on V6 Engine

lightly with hammer to unseat the valve locking 
keys. Continue to turn the stud nut until spring is  
com pressed sufficiently to perm it rem oval of the 
two valve keys. Remove keys, then turn stud nut 
counterclockwise to re lea se  the valve spring. 
Swing the com pressor away from  valve, and r e 
move the spring and seat. Remove oil sea l when
ever spring is  rem oved from  intake valve. Refer 
to figure 10 for valve spring and retaining parts 
installation.

CAUTION: DO NOT turn off the a ir  
supply while spring and retaining parts 
are removed from valve, as the valve 
may fall out of guide and drop intocylinder.

6. If valve rotator is  replaced, be sure to 
position rotator on cylinder head with spring pilot 
on top. Set valve spring on rotator with c lo se -  
wound co ils  toward cylinder head. P lace spring  
cap on spring and use com pressor in sam e man
ner as shown in figure 9 to com press valve spring. 
On intake valves, install new oil sea l in lower 
groove in valve stem . Insert two keys in valve 
stem  grooves, then back off stud nut to re lease  
p ressu re  on valve spring. Be sure keys engage 
groove in valve stem . Remove com pressor, stud, 
and nut from  cylinder head.

7. Turn off a ir supply, find disconnect air  
line from  adapter. Remove adapter and install 
spark plug and gasket. Tighten spark plug to 32 
foot-pounds torque.

8. Install rocker arm  shaft and bracket a s 
sem bly and tighten bracket bolts evenly to 25 foot
pounds torque.

Refer to "Valve Operating Mechanism Replace
ment" for additional information regarding rocker 
arm  shaft and bracket installation.

9. Start engine and when normal operating 
tem perature is  reached, check valve lash . C lear

ance should be 0.012 inch at intake valves* and
0.018 inch at exhaust valves.

10. Install valve rocker arm  cover and gasket.

MANIFOLD REPLACEMENT

EXHAUST MANIFOLDS (ALL ENGINES)
1. Disconnect exhaust pipe from  exhaust 

manifold.
2. Bend locks away from  manifold attaching 

bolts, then remove bolts. Figure 7 shows exhaust 
manifolds and attaching parts.

3. Remove manifolds and gaskets.
4. When installing exhaust manifolds, u se new 

gaskets and bolt locks, tighten manifold bolts to 20 
foot-pounds torque and secure bolts with lock tabs.

INTAKE MANIFOLD (V6 ENGINE)
1. Remove air cleaner or adapter and hoses 

from  carburetor.
2. Disconnect throttle and choke controls 

from  carburetor. A lso disconnect vacuum line and 
hydraulic governor line.

3. Disconnect fuel line, then rem ove carbur
etor from  manifold.

4. Remove manifold bolts with attached spark 
plug wire supports, and disconnect w ires from  
spark plugs.

5. Remove remaining bolts attaching intake 
manifold to cylinder heads, then rem ove intake 
manifold and gaskets.

6. When installing intake manifold use new 
gaskets and reverse  rem oval procedure described  
above. Correct intake manifold bolt torque is  given 
in "Torque Wrench Specifications."

NOTE: After engine has been started and 
warmed up to normal operating tem perature re 
check manifold bolt torque to assure sufficient 
torque to prevent a ir  leakage at manifold gaskets.

WATER MANIFOLD (V6 ENGINES)
The outlet manifold assem bly is  installed  be

tween the cylinder heads at front of engine and 
contains engine therm ostats. Tapped holes are 
provided for heater hose connections and tem per
ature gauge sending unit.

1. Drain cooling system  to a point below cyl
inder heads.

2. Disconnect radiator hose from  water outlet 
housing.

3. Remove m anifold-to-cylinder head bolts, 
then rem ove the water manifold and gaskets.

NOTE: Refer to ENGINE COOLING SYSTEM 
(SEC. 6K) in this manual for instructions for in
specting and replacing therm ostats.

4. When installing water outlet manifold use  
new gaskets and tighten bolts to 20 to 25 foot
pounds torque.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



GASOLINE ENGINES 6A-13

5. After radiator hose is  connected, and send- 6. Remove cylinder head bolts,
ing unit installed, f ill  cooling system  and inspect 7. Lift cylinder head off cylinder block, then
for leaks. rem ove head gasket, and clean carbon deposits

from  cylinder head, pistons, and cylinder block.

CYLINDER HEAD AND GASKET 
REPLACEMENT

To replace either cylinder head and/or gasket 
on gasoline engines follow the instructions as out
lined in paragraphs following. On rear-engine  
school buses, un less sp ecia l provisions are made 
in the veh icle body design, it w ill be n ecessary  
to rem ove engine from  ch a ssis  to gain sufficient 
working space to rem ove cylinder heads. The 
shield  attached to rear of cab support on Tilt-Cab 
m odels should be removed to provide a ccess  to 
rear head bolts.

CYLINDER HEAD REMOVAL
NOTE: When left-hand head is  to be removed  

from  tilt cab model, the transm ission  control rods 
m ust fir st  be rem oved.

1. Drain cooling system .
2. Disconnect exhaust pipe from  exhaust mani

fold, then rem ove exhaust manifold and gasket.
3. Remove valve cover, rocker arm s and 

push rods. Identify push rods so they can be r e 
turned to original positions when installed. P ro
cedures for replacing valve rocker arm s and 
rocker arm  covers are given previously under 
respective headings.

4. D isengage spark plug w ires from plugs 
and from  plug w ire supports.

5. On V6 engines, rem ove water outlet mani
fold as previously instructed under "Manifold 
Replacem ent."

NOTE: If only one cylinder head is  to be r e 
moved, the intake manifold (and water outlet mani
fold on V6 engines) may rem ain in place on oppo
s ite  head, in which case  carburetor controls and 
fuel line need not be disconnected. However, it 
w ill be necessary  to loosen the manifold attaching 
parts to perm it cylinder head to r ise  off locating 
dowels.

CYLINDER HEAD INSTALLATION
NOTE: If valve lifters have been removed, 

lubricate lifters  with special break-in compound 
and install in respective bores.

1. Check gasket surface on cylinder head and 
on cylinder block. Surfaces must be clean. P lace  
cylinder head gasket on top of cylinder block with 
word "TOP" facing upwards. Dowels w ill locate  
gasket. If available, guide pins (fig. 11) may be 
tem porarily installed  in two cylinder head bolt 
holes to locate head as it is  lowered into place.

2. Set cylinder head in place on gasket with 
dowels in block engaged with mating holes in cy l
inder head. Apply S.A .E. #10 engine o il on threads 
and heads of cylinder head bolts, then install cy l
inder head bolts and draw head down gradually. 
Finally tighten cylinder head bolts in sequence 
shown in figure 19 on V6 engines, or as shown in 
figure 20 on V8 engines. Tighten bolts gradually to 
final torque of 60 to 65 foot-pounds on V6 engines.

3. Install one crankcase ventilation valve in 
each head on V6 engines.

4. Install exhaust manifolds using new gaskets 
and bolt locks. Tighten exhaust manifold bolts to
15 to 20 foot-pounds torque. Connect exhaust pipes 
to manifolds.

5. U se new intake manifold gaskets between 
intake manifold and cylinder heads, and bolt intake 
manifold (and w ater outlet manifold on V6 engines) 
in place, tightening manifold bolts evenly to seat 
parts squarely at gaskets. C orrect intake manifold 
torque is  20 to 25 foot-pounds torque.

6. Lubricate push rods, and position at valve 
lifters  in original locations. Set valve rocker arm  
assem bly on cylinder head and bolt in place follow
ing instructions previously given under "Valve 
Operating Mechanism Replacement."

7. Install valve rocker arm cover, using new 
gasket.

8. Connect spark plug w ires, f ill cooling sy s 
tem; then start and run engine until thoroughly 
warmed up (160°). Use torque wrench and adapter 
(fig. 4) to final tighten cylinder head bolts. Check 
intake manifold bolt torque. "Torque Wrench Speci
fications Chart" is  at end of this section.

9. Adjust valve lash  to specifications listed  
in appropriate “ Tune-Up Chart”  on page 6A-8.

CRANKSHAFT PULLEY AND HUB 
REPLACEMENT

Figure 12-Cylinder Head Bolt Tightening On som e m odels the crankshaft pulley is  not
Sequence on V6 Engine readily a ccessib le  unless the radiator core is  first
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GASOLINE ENGINES 6A-14

removed. The specia l tool typically illustrated in 
figure 13 m ust be used to start the pulley retaining 
cone off crankshaft.

REMOVAL
1. Remove radiator if  necessary , to provide 

a c c e ss  to crankshaft pulley. On engines with fai* 
blades installed on crankshaft pulley, rem ove fan 
blades from  crankshaft pulley hub. A lso rem ove 
accessory  drive belts.

2. U se impact wrench, or hold engine flywheel 
and u se conventional wrench to rem ove pulley re
taining bolt.

3. A ssem ble puller and center plug in manner 
shown in figure 13, then turn puller screw  to re
move pulley or hub from  crankshaft.

INSTALLATION
1. Clean sea l area on crankshaft pulley or 

hub thoroughly and apply engine oil on surface 
contacted by o il sea l. Seal must ro ll into damper 
hub counterbore as damper is  installed.

2. Align keyway in pulley with key in crank
shaft, then start pulley or hub onto front end of 
crankshaft. A ssem ble special installer shown in 
figure 14, and turn nut with wrench to force pulley 
firm ly into p lace on crankshaft.

3. Remove insta ller , then referring to figure
15, locate cone at hub on 478M engines. Install 
retaining washer and bolt. When phosphate coated 
bolt is  used, tighten bolt to 180-200 foot-pounds 
torque. If cadmium plated bolt is  used, correct 
torque is  240 to 260 foot-pounds.

CRANKSHAFT FRONT OIL SEAL 
REPLACEMENT

REMOVAL
1. Remove crankshaft pulley or hub as pre

viously instructed under "Crankshaft Pulley and 
Hub Replacement."

2. U se suitable tool to pry oil sea l out of front 
cover.

1 Seal "O" Ring
2 S linger
3 Key
4 In s ta lle r
5 In s ta lle r  Screw

6 T h ru s t Bearing
7 C rankshaft D am per
8 C rankshaft
9 Engine F ro n t Cover 

10 O il Seal T-2172

Figure 14—Installing Damper Assembly on 
Crankshaft with Special Tool Set

INSTALLATION
A special tool (J-7879-10) is  available for in

stalling crankshaft front o il sea l assem bly without 
rem oving front cover.

1. Lubricate oil sea l lip with engine o il, then 
turn engine crankshaft so  key (3, fig. 14) is  at top 
a s shown.

2. Locate new sea l assem bly at bore in front 
cover with sea l lip pointing inward, then assem ble  
sp ec ia l tool components as shown in figure 16.

3. Tighten nut against thrust bearing to force  
sea l squarely into cover bore.

4. Inspect surface on pulley hub, with magni
fying g lass if  n ecessary, to locate any nicks, burrs, 
or scratches which could cause rapid wear at oil

Figure 13—Crankshaft Pulley Removal (Typical)

b o l t ^ B J L e ta ,n e r '  t 1 132 §

Figure 15—Crankshaft Hub Retaining Ports (Typical)
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GASOLINE ENGINES 6A-15

9  t o 1 1

Engine Front 
Cover
Crankshaft Gear 
o r Sprocket 
Oil Slinger 
Oil Seal Assy. 
Crankshaft 
Installer Screw 
Installer Nut 
T hrust Bearing

A s . * '  -

1 Pulley Installer 1
2 Oil Seal Install

e r  (J-7879-10)
3 Key

Figure 16—Front Cover Oil Seal Installation 
(with Cover Installed on Engine)

sea l. When inspection shows surface to be in poor 
condition, install a new damper assem bly or pulley 
hub.

5. Install crankshaft pulley or hub following 
instructions previously given under "Crankshaft 
Pulley and Hub Replacement."

ENGINE OIL PAN REPLACEMENT 
(V6 ENGINE)

OIL PAN REMOVAL
1. Clean all dirt and accumulated m aterial 

from  o il pan attaching bolts and drain plug.
2. Drain o il from  oil pan.
3. Remove oil pan bolts and stud nut, then 

rem ove oil pan. Scrape off any portions of gasket 
which adhere to o il pan flange or to bolting flange 
on cylinder block and engine front cover.

OIL PAN INSTALLATION
1. U se gasket cement to hold new oil pan 

gasket in place at cylinder block and front cover.
2. Position o il pan at engine and install at

taching bolts and stud nut.

NOTE: Three of the oil pan bolts are longer 
than the others, and these must be installed  at 
rear of oil pan at reinforcem ent. These bolts may 
be readily identified by internal-external type lock  
w ashers. Other pan bolts are shorter.

3. Install drain plug with new gasket, then fill 
crankcase with engine o il to "FULL" mark on dip 
stick .

1 Oil Inlet Tube and
Screen

2 G overnor Oil Line
A ssem bly

3 Elbow
4 Flange Bolts
5 G askets
6 Pump Mounting Bolts

10

Oil Pump A ssem bly 
G overnor Spinner 

Valve 
Bracket

(Welded to Item  1) 
Spinner Cover Bolt 

and Lock W asher

Figure 17— Engine Oil Pump and Governor 
Spinner Valve Assembly Installed (V6 Engine)

ENGINE OIL PUMP REPLACEMENT 
(V6 ENGINE)

(Refer to Figure 17)

REMOVAL
1. Remove engine oil pan as previously di

rected under "Engine Oil Pan Replacement."
2. Remove the hydraulic governor oil line  

assem bly.
3. Remove two specia l pump mounting bolts, 

then rem ove engine oil pump with oil inlet tube 
and screen  assem bly attached. Oil pump drive 
shaft w ill usually remain in socket in oil pump 
shaft.

INSPECTION AND REPLACEMENT OF 
SUCTION TUBE AND SCREEN

Inspect screen  and tube for damage. If screen  
is  clogged, the assem bly should be rem oved from  
pump and thoroughly cleaned; or a new suction  
tube and screen  assem bly installed.

When installing tube and screen  assem bly on 
o il pump, use new gasket between tube flange and
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GASOLINE ENGINES 6A-16

1 Lower Oil Pan
2 Upper Oil Pan
3 Oil Baffle
4 Dipstick
5 Tube Bracket Bolt
6 Oil Inlet Tube and

Screen Assembly
7 Governor Oil Line
8 Gasket

9 Governor and Spinner 
Valve Assembly

10 Tube Clip Bracket
11 Tube Clip Bolts,

Nuts and Washers
12 Inlet Tube Clip
13 Lower Pan Bolt
14 Drain Plug

Figure 18—Oil Pan, Oil Pump, and Inlet Screen Installation IV8 Engine)

pump body. Install a ll attaching bolts loosely , then 
tighten bracket bolt f ir st. C orrect torque is  20 to 
25 foot-pounds. Finally, tighten tube flange bolts. 
Figure 17 shows engine oil pump without hydraulic 
governor spinner valve.

INSTALLATION
1. P lace new pum p-to-block gasket on oil 

pump flange, and in sert pump drive shaft in drive 
socket in pump shaft.

2. Set o il pump assem bly in position at cy l
inder block and turn pump as necessary to engage 
pump drive shaft with drive socket at upper end.

3. Position the hydraulic governor line (2, 
fig . 17) at fittings on cylinder block and o il pump 
and start oil line nuts.

4. Install o il pum p-to-cylinder block bolts 
and tighten to 30 to 35 foot-pounds torque. Tighten 
hydraulic governor oil line nuts.

5. Install engine oil pan, following instruc
tions previously given in "Engine Oil Pan Re
placem ent."

NOTE: Use gasket cement to hold the o il pan

1 Side Seal
2 Crankshaft Oil

Seal
3 Rear Bearing

Cap
4 Bearing Cap

Rear Bolts
5 Bolt Hole Plugs
6 Cylinder Block

CUT OFF ENDS OF PACKING 

CLEANLY AND FLUSH WITH SURFACE

DIP SIDE SEALS (1) IN DIESEL 

OIL AND INSERT INTO GROOVE 
IN CAP (3) AFTER CAP IS 

INSTALLED. CHAMFER ON END 

OF SEALS MUST BE LOCATED 

AT POINTS "A "

INSERT PLUGS (5) WITH 

CAVITY TOWARD BOLTS

Figure 19—Cross Section of Rear Bearing Cap and Seals
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GASOLINE ENGINES 6A-17

Figure 20—Removing Seal Lower Half from Bearing Cap

gasket in place at cylinder block and front cover. 
Tighten bolts evenly to 10 to 15 foot-pounds torque. 
Overtightening the bolts w ill distort the oil pan 
flange.

2. Use new gasket and mount oil inlet tube and 
screen  assem bly on oil pump body. Clip the inlet 
tube to bracket (10), tighten the clip bolts to 20 to 
25 foot-pounds torque. B olts attaching bracket (10) 
to upper oil pan should also be tightened to 20 to 
25 foot-pounds torque.

3. Install lower oil pan (1) using new gasket 
and bolts which have threads coated with sea ler  to 
prevent oil leaks. C orrect torque on lower pan 
bolts is  6 to 8 foot-pounds.

4. Install drain plug with new gasket, then fill 
crankcase with engine oil to "FULL” mark on dip 
stick . U se oil as specified  in LUBRICATION (SEC. 
0) in this manual.

TACHOMETER DRIVE ADAPTER 
REPLACEMENT

REMOVAL (Fig. 23)
1. Remove floor pan from  cab on conventional 

cab m odels, or rem ove shield  from  cab rear sup
port on tilt cab m odels.

2. D isconnect tachom eter drive shaft housing
(1) from  adapter (3).

3. Remove two bolts and lock w ashers (4) 
attaching adapter (3) to cylinder block.

Figure 21—Removing Seal Upper Half from Block

O ----
1 Bearing™ ^
2 Housing
3 Gear and Shaft Assy.
4 Thrust Washer
5 Cover and Bushing Assy.

6 Cover Screw and Lock
Washer

7 Drive Gear
8 Drive Bolt (In Camshaft)
9 Gasket

10 Bushing (In Housing)
11 Gear Shaft Bushing

Figure 23—Tachometer Mechanical Drive Components
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GASOLINE ENGINES 6A-18

1 D rive Housing 4 Gasket
2 Housing Nut 5 Adapter Mounting Bolt
3 T achom eter Adapter 6 Flywheel Housing tms?

Figure 24—Tachometer Drive Installed

4. Remove adapter assem bly and gasket from  
cylinder block.

NOTE: If difficulty is  experienced in rem ov
ing the adapter assem bly, try turning over engine 
■with starter to turn bolt (8, fig . 23) so  drive slot 
i s  in vertica l position to perm it disengagement of 
drive shaft (7, fig . 23).

5. R eferring to figure 23, rem ove cover (5) 
and inspect teeth on gears (3 and 7). Clean oil 
holes in cover.

INSTALLATION
1. Lubricate adapter parts with clean engine 

o il and attach cover to housing with screw s and 
lock w ashers (6, fig. 23).

2. Check drive bolt (8, fig. 23) to make sure 
it is  firm ly tightened into threads in cam shaft. If 
n ecessary , turn engine crankshaft to position drive 
bolt s lo t in vertica l position.

3. Align tongue on adapter shaft with drive 
bolt slo t, then place new gasket at cylinder block 
and in sta ll adapter assem bly. Connect flexib le  
drive shaft housing to adapter (fig. 24).

4. Check tachom eter drive cable and housing 
routing. There must be no sharp bends or kinks 
in the assem bly. Lubricate tachometer drive cable 
with approved lubricant (Type S T -640) or equivalent.

HYDRAULIC GOVERNOR 
TROUBLESHOOTING

To check for proper perform ance of hydraulic 
governor units the following procedure may be 
used:

1 Shaft and Inner
Rotor Assembly

2 Pump Outlet
3 Pump Body
4 Governor Spinner

Shaft
5 Governor Spinner

Valve
6 Governor Spinner

Cover
7 Governor Pressure

Outlet

8 Shaft Thrust Washer
9 Valve Spring

10 Valve Adjusting Nut
11 Rotor Cover and

Spinner Housing
12 Drive Coupling
13 Outer Rotor
14 Inner Rotor
15 Oil Pump Pressure

Relief Valve Spring 
Cap

Figure 25—Sectional View of Oil Pump 
and Governor Spinner Valve Assembly

1. Warm up engine to normal operating temp
erature (approx. 180°F.).

2. Install a tee  in governor line at carburetor 
and attach p ressu re gauge. Provide a tachom eter 
to check engine speed.

3. Start engine and momentarily run engine 
at full throttle to check no-load rpm and o il p res
sure on gauge. Chart below shows correct full load 
rpm and o il p ressu re in governor line for each 
type of engine:

Full-Load Gauge
Engine Model Governed Rpm Oil P ressu re

401M 3400 8-10 psi
478M 3200 8-10 psi

NOTE: No-load speeds w ill be approximately 
300 rpm higher than indicated full-load speeds.
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NOTE: If the oil p ressu re does not check to 
the above specifications, this would indicate that 
the governor spinner assem bly should be replaced  
or adjusted as instructed under "Governor Spinner 
Valve Adjustment” later in this manual.

If o il p ressu res do check with the above sp eci
fications and governor s t ill  does not operate prop
erly , the slave unit at carburetor should be checked 
or replaced.

GASOLINE ENGINES 6A-19

GOVERNOR SPINNER VALVE 
ADJUSTMENT

If governed speed on engines equipped with 
hydraulic type governor is  not as specified  in ap
p licable "Gasoline Engine Tune-up Chart" the 
speed can be changed by adjusting spinner valve 
spring tension.

To change the engine governor speed, proceed  
as follows:

1. Drain oil from  oil pan and remove oil pan 
from  engine.

2. Turn engine crankshaft as necessary to 
position the spinner valve weight and adjusting nut 
so  wrench and screw driver can be used to make 
adjustment.

3. To change engine rpm, hold weight with 
screw driver while turning nut (10, fig. 25). Tight
ening nut 1/8 turn in creases engine speed approx
im ately 100 rpm. Loosening nut 1 /8  turn low ers  
engine governed speed approximately 100 rpm.

4. After adjusting the governor, install o il pan 
with enough screw s to hold pan in place while re 
checking governed speed. Be sure to add engine oil 
to mark on dipstick. With oil warmed up, recheck  
no-load speed.

TORQUE WRENCH SPECIFICATIONS
(Torque Wrench Specifications Listed Apply to Clean, Dry Threads U nless Otherwise Indicated)

Item F t.-L bs. Item F t.-L b s.

Cylinder Head Bolts Oil F ilter B y -P a ss Valve Plug . . . . . . . 35-40
V6 E n g in e s ............................................. Spark P l u g s ................................................ . . . 30-34

Intake Manifold Bolts (V6 Eng.) . . . . 20-25 Rocker Arm Shaft Bracket Bolts . . . . . . 20-25
Intake Manifold Bolts (V8 Eng.) . . . . 25-30 Damper or Hub-to-Crankshaft Bolt
Exhaust Manifold B olts ........................... 15-20 Phosphate Coated B o l t ..................... . . 180-200
Water Outlet Manifold B olts (V6 Eng.) . 20-25 Cadmium Plated Bolt ..................... . . 240-260
Oil F ilter S t u d ............................................. 40-50 Oil Pan Drain Plug ................................. 20-25

Oil Pump to Block B o l t s ........................ 30-35

*Oiled with S.A.E. No. 10 Engine Oil.

5. When governor performance is  sa tisfac
tory, install balance of oil pan screw s and tighten 
evenly and firm ly.

CHECKING ENGINE VALVE TIMING

When a check of valve timing is  necessary, 
the following procedure may be used referring to 
markings at crankshaft pulley hub or pulley for 
determining upper-dead-center on No. 1 cylinder:

1. Remove left-hand rocker cover from  cy l
inder head to provide a ccess  to rocker arm s at 
No. 1 cylinder.

2. Turn engine clockwise (viewed from  front 
of engine) to UDC #1 mark at crankshaft pulley on 
com pression stroke. Both the intake and the ex
haust valve on No. 1 cylinder w ill then be closed.

3. On all V6 engines adjust clearance to exact
ly 0.099 inch at No. 1 exhaust valve (front valve). 
On V8 engine, to check valve timing, set No. 1 ex
haust valve clearance to 0.059 inch.

4. Turn engine clockw ise until No. 1 exhaust 
valve opens and begins to c lose , then with fingers, 
try turning push rod of No. 1 exhaust valve as 
engine is  cranked slowly. When push rod rotates 
with finger pressure, the 5-degree (BUDC) mark 
on pulley should be at pointer. This w ill be about 
one revolution from starting point. If push rod 
starts to rotate at any point between 10 degree 
mark and UDC #1 mark, the valve timing is  cor
rect. Be sure to adjust exhaust valve clearance to
0.018 inch after performing the foregoing check.

NOTE: A mismatched gear tooth can be recog
nized by the following error in timing mark p osi
tion when following the above procedure:

401M and 478M ......................................................  12°

Refer to pages following for 
Trouble Diagnosis Chart.
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TROUBLE DIAGNOSIS CHART
GASOLINE ENGINES 6A-20

HARD STARTING

SYMPTOM A - SLOW CRANKING

POSSIBLE CAUSES REMEDY

1. Heavy engine oil. 1. Change to lighter oil.

2. Partially discharged battery. 2. Charge battery.

3. Faulty or undercapacity battery. 3. Replace battery.

4. Poor battery connections. 4. Clean and tighten or replace connections.

5. Faulty starter solenoid. 5. Replace or repair solenoid.

6. Faulty starting motor or drive. 6. Overhaul starting motor.

SYMPTOM B -  LOW CYLINDER COMPRESSION

POSSIBLE CAUSES REMEDY

1. Burned or warped valves. 1. Overhaul cylinder head.

2. Improper valve lash. 2. Adjust to proper clearance.

3. Worn or broken piston rings. 3. Overhaul engine.

4. Defective cylinder head gasket. 4. Replace gasket.

SYMPTOM C - LACK OF FUEL

POSSIBLE CAUSES REMEDY

1. Fuel lines clogged. 1. Clean fuel lines.

2. Low fuel supply. 2. Check amount of fuel in tank, fill if supply is low.

3. Clogged vent in fuel tank cap. 3. Clean or replace cap.

4. Break in fuel supply line allowing air to be 
drawn into fuel line. 4. Replace or repair lines.

5. Clogged fuel filter . 5. Service filter  as recommended in applicable 
portion of ENGINE FUEL SYSTEM (SEC. 6M).

6. Water or ice  in fuel system . 6. Thaw if frozen, and drain water out of tank and 
filters.

7. Defective fuel pump. 7. Make pressure test at pump outlet.

8. Dirty carburetor. 8. Clean carburetor.

9. Carburetor choke inoperative, or not properly 
adjusted. 9. Check choke operation and adjust as necessary.

SYMPTOM D - IGNITION TROUBLES

POSSIBLE CAUSES REMEDY

1. Distributor points burned or corroded. 1. Clean or replace points.

2. Distributor points out of adjustment. 2. Adjust point gap.

3. Faulty spark plugs. 3. Clean or replace and adjust spark plug gap.

4. Defective wiring. 4. Inspect wiring and correct as required.

5. Ignition out of tim e. 5. Set ignition timing.
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GASOLINE ENGINES 6A-21

HARD STARTING (CONT.)

SYMPTOM D - IGNITION TROUBLES (Cont'd.)

POSSIBLE CAUSES REMEDY

6.* Defective ignition coil or condenser. 6. Test coil and condenser; replace if n ecessary.

7. Cracked distributor cap. 7. Install new cap.

LACK OF POWER

SYMPTOM A - POOR COMPRESSION 

POSSIBLE CAUSES

1. Incorrect valve lash.

2. Leaky valves.

3. Valves or lifters sticking.

4. Weak or broken valve springs.

5. Valve timing incorrect.

6. Blown cylinder head gasket.

7. Broken or stuck piston rings.

8. Worn pistons, ring, and/or cylinder bores.

REMEDY

1. Adjust to correct clearance.

2. Remove cylinder head and grind valves.

3. Free up or replace.

4. Replace defective springs.

5. Correct the valve timing.

6. Replace gasket.

7. Free up or replace piston rings.

8. Overhaul engine.

SYMPTOM B -  IGNITION SYSTEM MALFUNCTION

REMEDY

1. Set ignition timing.

2. Clean or replace spark plugs.

3. Clean and adjust points or replace.

POSSIBLE CAUSES

1. Ignition out of tim e.

2. Defective spark plugs.

3. Distributor points worn or out of adjustment.

SYMPTOM C - LACK OF FUEL

POSSIBLE CAUSES

1. Dirt or water in carburetor.

2. Gas lines partly clogged.

3. Dirt in gas tank.

4. Air leaks in gas line.

5. Fuel pump not functioning properly.

6. Governor malfunction.

REMEDY

1. Clean carburetor.

2. Clean gas lin es.

3. Clean gas tank.

4. Tighten and check gas lines.

5. Replace or repair fuel pump.

6. Repair or replace governor.

SYMPTOM D - EXCESSIVE FUEL (FLOODING) 

POSSIBLE CAUSES

1. Choke not fully open.

2. Air cleaner restricted .

3. Carburetor float valve not seating.

4. Rich mixture at idle speed.

REMEDY

1. Check choke and adjust control.

2. Service air cleaner.

3. Clean float valve and set float level.

4. Adjust carburetor idle mixture.
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GASOLINE ENGINES 6A-22

LACK OF POWER (CONT.)

SYMPTOM D - FAULTY ACCELERATION

POSSIBLE CAUSES REMEDY

1. Defective carburetor (accelerator pump -
clogged jets). 1. Repair or replace carburetor.

2. Defective governor. 2. Repair or replace governor.

3. Air leak at intake manifold. 3. Replace gaskets and/or manifold.

4. Faulty ignition wiring. 4. Inspect for excessive resistance and defective
insulation.

5. M isfiring spark plugs. 5. Clean and/or replace spark plugs.

6. Lack of cylinder com pression, due to worn
piston rings, burned valves, or defective head
gasket. 6. Replace defective parts or overhaul engine.

7. Exhaust back pressure too high. 7. Replace or repair defective exhaust system
components.

OVERHEATING

POSSIBLE CAUSES REMEDY

1. Loose or defective fan belt. 1. Adjust or replace belt.

2. Thermostat not opening. 2. Replace therm ostat.
3. Coolant lo ss . 3. Check for leaks and repair as necessary.

4. Partially clogged radiator. 4. Clean radiator core internal passages, and
air p assages.

5. Defective water pump. 5. Repair or replace pump.

6. Incorrect ignition or valve timing. 6. Retime engine.

7. Dragging brakes. 7. Adjust or repair brakes.

8. R estricted exhaust system . 8. Clean or replace exhaust system  components.

9. Improper valve clearances. 9. Adjust valve clearance.

10. Ignition distributor advance inoperative. 10. Repair distributor to correct malfunction.

11. Overloaded vehicle. 11. Reduce load per vehicle rating.

NOTE: When operating vehicle in hot clim ate or at high altitudes, it may be n eces
sary to check pressure cap and/or use cap with higher opening pressure to prevent 
boiling.

ROUGH IDLE AND/OR STALLING

SYMPTOM A - ERRATIC RUNNING OR SURGING

POSSIBLE CAUSES REMEDY

1. Idle mixture too rich. 1. Adjust idle mixture screw s.

2. Improper ignition timing. 2. Set timing.

3. Vacuum leak (air entering intake manifold). 3. Replace gasket, or tighten manifold bolts. Check 
and/or replace vacuum brake hose (when used).
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ROUGH IDLE AND/OR STALLING (CONT.)

GASOLINE ENGINES 6A-23

SYMPTOM A - ERRATIC RUNNING OR SURGING (Cont'd.) 

POSSIBLE CAUSES

4. Inoperative crankcase ventilation valves.

5. Cylinder head gaskets leaking, or cylinder head 
cracked.

6. Worn valve guides.

REMEDY

4. Clean or replace valves.

5. Replace cylinder head or gasket.

6. Overhaul cylinder head.

SYMPTOM B - STALLING

POSSIBLE CAUSES

1. Engine idle speed set too slow.

2. Engine running too cool.

3. Exhaust restricted .

4. Carburetor flooding.

5. Defective fuel pump.

REMEDY

1. Adjust idle speed to specifications.

2. Install proper therm ostat.

3. Repair exhaust system  to elim inate excessive  
back pressure.

4. Replace defective float valve, set carburetor 
float level. Check fuel pump for excessive  
pressure.

5. Replace pump.

DETONATION 
(SPARK KNOCK OR PING ON ACCELERATION)

POSSIBLE CAUSES

1. Ignition advance too far for fuel being used.

2. Wrong type (heat range) spark plug.

3. E xcessive build-up of deposits in combustion 
chambers.

4. Restricted coolant p assages in cylinder head 
causing "hot spots" in combustion chamber.

5. Overheated engine.

6. Lugging engine.

REMEDY

1. Retard ignition timing.

2. Install correct spark plug.

3. Clean combustion cham bers.

4. Remove cylinder head and clean passages.

5. Make corrections to lower the engine operating 
tem perature. (Refer to "Causes" and "Remedied' 
previously covered under "Overheating.")

6. Use lower transm ission gear to prevent over
loading engine.

HIGH LUBRICATING OIL CONSUMPTION

POSSIBLE CAUSES REMEDY

1. Oil lines or connections leaking. 1. Tighten or replace defective parts.

2. Leaking gaskets. 2. Replace gaskets as necessary.

3. Crankcase oil level too high. 3. Drain crankcase and refill to correct level.

4. Crankshaft oil sea ls  worn. 4. Replace oil sea ls .

5. Pistons and/or rings worn, or pistons damaged;
cylinder bores scored or worn. 5. Overhaul engine.
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GASOLINE ENGINES 6A-24

LOW ENGINE OIL PRESSURE
( W h e n  c h e c k e d  w i t h  e n g i n e  a t  n o r m a l  o p e r a t i n g  t e m p e r a t u r e )

POSSIBLE CAUSES

1. Defective oil gauge or sending unit.

2. Oil v iscosity  too low.

3. Oil diluted with gasoline.

4. Suction lo ss .

5. Weak or broken relief valve spring in oil pump.

REMEDY

1. Check pressure with m aster gauge. Replace oil 
gauge or sending unit if defective.

2. Fill crankcase with correct oil.

3. Check for indications of choke malfunction or 
carburetor flooding allowing gasoline to enter 
crankcase. Make necessary correction.

4. .Check for loose intake pipe and screen in oil 
pan. A lso check for partially clogged inlet screen.

5. Inspect spring and replace if necessary.

ENGINE NOISE

SYMPTOM A - VALVE MECHANISM NOISE 

POSSIBLE CAUSES

1. Sticking valves.

2. Incorrect valve lash.

3. Bent push rod(s).

4. Worn rocker arm s and/or shaft.

5. Broken valve spring.

6. Damaged valve lifter and/or camshaft.

REMEDY

1. Clean and lubricate valve stem s.

2. Adjust valve lash.

3. Determine and correct cause of push rod bend
ing. Install new push rod.

4. Replace worn parts and make sure oil is  reach
ing valve rocker arm s.

5. Replace spring.

6. Replace lifter and/or camshaft.

SYMPTOM B - BEARING NOISE

POSSIBLE CAUSES

1. Insufficient oil supply.

2. Low oil pump pressure.

3. Thin or diluted o il.

4. E xcessive bearing clearance.

5. Piston pins loose fit in connecting rod or piston.

6. Piston to cylinder bore clearance excessive  
(piston slap).

REMEDY

1. Check oil level and add oil as required.

2. Remove and inspect oil pump and inlet screen. 
Make necessary corrections.

3. Change o il. Use oil with proper viscosity .

4. Remove oil pan and make bearing replacement 
or repairs.

5. Install new piston pins (oversize pins if req'd.).

6. Overhaul engine.

N O T E :  W h e n  d i a g n o s i n g  e n g i n e  n o i s e  p r o b l e m s ,  b e  c a r e f u l  t h a t  n o i s e s  c a u s e d  b y  

a c c e s s o r i e s  s u c h  a s  a i r  c o m p r e s s o r  a n d  p o w e r  t a k e - o f f  a r e  n o t  m i s t a k e n  f o r  

e n g i n e  n o i s e s .  R e m o v a l  o f  a c c e s s o r y  d r i v e  b e l t s - w i l l  e l i m i n a t e  a n y  n o i s e s  c a u s e d  

b y  t h e s e  u n i t s .
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GASOLINE ENGINES 6A-25

Inspect engine front and rear mountings as 

part of regular engine maintenance program. Be 

sure all bracket attaching bolts are kept tight. 

Refer to ENGINE MOUNTINGS (SEC. 6D) for engine 

mounting information.

USE ENGINE OIL AS SPECIFIED IN 

LUBRICATION (SEC. 0) AND SERVICE 

CRANKCASE VENTILATION UNITS 

AND OIL FILTERS REGULARLY.
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53 AND 71 SERIES DIESEL ENGINES 6C-1

SECTION 6C

53 AND 71 SERIES DIESEL ENGINES
This group is  divided into two sections covering 53 S eries and 71 

Series D iese l engines respectively . The 6V-53 S eries engines are used  
in HV, JV, and TV 70 trucks. “ D iese l Engine Application Chart" on 
page 434 shows 71 S eries engine usage in 90 S eries trucks. Refer to 
Index for major divisions of each section.

Section Page No.
6V-53 D iese l Engines ...............................................................................6C-1
71 S eries D iese l E n g in e s ........................................................................... 6C-16
D iagnosis and Troubleshooting (53 and 71 S e r i e s ) .......................... 6C-49

6V-53 DIESEL ENGINES
Contents of this section  are listed  in Index below:

Subject Page No.
Engine Maintenance ............................................................ ... .................. 6C-1
Engine Tune-up Operations ....................................................................6C-2
6V-53 D iese l Engine Tune-up C h a r t .....................................................6C-8
Engine Replacement (6V-53 D iese l E n g in e ) ......................................6C-9
In-V ehicle Component R e p la c e m e n t .....................................................6C-10
Engine Lubrication (6V-53 D iese l E n g in e ) ......................................... 6C-15
Torque Wrench S p e c if ic a t io n s ................................................................6C-15

ENGINE MAINTENANCE

SERVICING AIR CLEANERS

Regular servicing  of the engine a ir  cleaners 
is  one of the m ost important maintenance item s. 
N eglect of th is serv ice  not only affects fuel econ
omy, but the perform ance and life  of the engine.

IMPORTANT: IN DUST STORM AREAS, AIR 
CLEANERS MUST BE SERVICED IMMEDIATELY 
AFTER SUCH STORMS OCCUR.

WARNING

USE EXTREME CAUTION TO BE 
SURE ALL VO LATILE CLEANINGFLUID  
(GASOLINE, KEROSENE, ETC.) IS RE
MOVED FROM AIR CLEANER AT THE 
TIM E OF CLEANING. UNCONTROLLED  
FUEL ENTERING COMBUSTION CHAM
BER IN THIS MANNER CAN CAUSE THE 
ENGINE TO "RUN AWAY" AND POSSIBLY 
DESTROY ITSELF AND CAUSE INJURY 
TO PERSONNEL.

Engine air cleaners are oil bath type. Follow  
the procedure given in ENGINE FUEL SYSTEM 
(SEC. 6M) of th is manual, to maintain air cleaners  
in serviceable condition.

FUEL SYSTEM

Make periodic inspection of fuel filter s , lin es, 
and injection units for evidence of leaks and dam
age. Repair as n ecessary . A lso, check operation of 
accelerator control linkage for free  movement. 
Check operation of engine stop m echanism  which 
must function perfectly .

Refer to applicable portion of ENGINE FUEL 
SYSTEM (SEC. 6M) in this manual, for detailed  
information on fuel filter s , governor control mech
anism  and servicing fuel injectors.

Fuel system  units which require periodic 
maintenance serv ices  are:

1. Engine a ir  cleaners and fuel filters  -  care  
must be taken when filling fuel tank to prevent 
entry of dirt and water.

2. Fuel lin es and connections -  should be in
spected regularly for evidence of leaks.
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53 AND 71 SERIES DIESEL ENGINES 6C-2

IMPORTANT: Fuel system  must be primed  
when engine has run out of fuel.

If gasoline is  inadvertently poured in the fuel 
tank and the engine is  operated, the entire system  
must be drained, otherwise the life  of fuel system  
components may be adversely affected.

THE FUEL FOR GMC TRUCK DIESEL ENGINE 
MUST BE OF GOOD QUALITY. GRADE 2 AND 
SHOULD BE OBTAINED FROM ARELIABLE SUP
PLIER. USE CARE IN STORAGE AND IN HANDL
ING DIESEL FUEL TO PREVENT CONTAMIN
ATION BY DIRT AND WATER. DO NOT SMOKE 
WHEN HANDLING FUEL.

NOTE: In case of complaints of hard starting 
in cold weather, refer to suggested rem edies in 
"Troubleshooting" under "Hard Starting" later in 
this section.

CRANKCASE OIL LEVEL AND 
VISCOSITY CHECK

An oil level dipstick at left side of engine is  
provided for checking crankcase oil level. D ipstick  
is  marked "L" and "F."

When checking engine oil level, make note of 
oil v iscosity . If there is  evidence of crankcase oil 
dilution as indicated by oil appearing too "thin" or 
by level above the "F." mark on dipstick, make 
n ecessary  investigation to determine cause of di
lution and make necessary  corrections.

ENGINE OIL FILTER ELEMENT
Oil filter elem ent changing periods are related  

to crankcase oil changing periods, the quality of oil 
used and severity  of serv ice . Refer to LUBRICA
TION (SEC. 0) for elem ent replacem ent, oil change 
periods, oil specifications, and viscosity .

COOLING SYSTEM INSPECTION

Refer to ENGINE COOLING SYSTEM (SEC. 6K) 
for arrangement of cooling system  units and for 
inspection and required maintenance procedures.

CYLINDER HEAD BOLTS
Normally the cylinder head bolts should not

require retightening at tune-up intervals. When 
n ecessary  to tighten cylinder head bolts, refer to 
"Cylinder Head Replacement" covered later in this 
section, for bolt tightening sequence.

BATTERY AND BATTERY CABLES

If battery is  weak or shows other evidence of 
being defective, refer to appropriate coverage in 
ENGINE ELECTRICAL (SEC. 6Y) of this manual, 
for method of diagnosing battery deficiencies.

CHARGING CIRCUIT WIRING AND 
GENERATOR INSPECTION

Refer to ENGINE ELECTRICAL (SEC. 6Y) in 
this manual for procedure required to check p er
form ance of charging circuit units.

CHECKING DRIVE BELTS

1. Inspect drive belts for excessive  wear and 
damage. If no defects are found, check belts for  
proper tension.

2. When installing new drive belts or adjust
ing old belts, use tension gauge to provide correct 
tension.

IMPORTANT: Adjusting drive belts too tightly 
w ill im pose too great a load on bearings in the 
driven units. Slipping w ill occur if drive belts are  
not adjusted tight enough. B elt life  w ill be shorten
ed if belts are not properly tightened.

Refer to ENGINE COO LING SYSTEM (SEC. 6K) 
for fan belts, to AIR COMPRESSOR AND GOV
ERNOR (SEC. 6T) for air com pressor belts, to 
ENGINE ELECTRICAL (SEC. 6Y) for generator 
belts, and STEERING SYSTEM (SEC. 9B)forpower  
steering belts in this manual for adjustment pro
cedure of drive belts.

MANIFOLD BOLTS

Exhaust manifolds are secured by locks and 
nuts. At tune-up interval, check all exhaust mani
fold nuts for proper torque.

ENGINE TUNE-UP OPERATIONS

PRELIMINARY OPERATIONS

Perform  the prelim inary procedures as d es
cribed following:

Before tune-up adjustments are started, it is  
important that air cleaners and fuel filter  are  
serviced . Crankcase breather tube and a ir box 
drains must be kept clean and unobstructed. Air 
box drains may be cleaned with com pressed air.

IMPORTANT: Remove or loosen an air box 
hand hole cover, otherwise blower or end plate 
gaskets may be damaged by excessive  air pressu re.

R eference should be made to "Diagnosis and 
Troubleshooting" later in this section.

To com pletely tune up an engine, all major 
adjustments must be made by following the applic
able tune-up sequence, after the engine has reach
ed its  normal operating tem perature.
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53 AND 71 SERIES DIESEL ENGINES 6C-3

Since the adjustments are normally made while 
the engine is  stopped, it may be necessary to run 
the engine between adjustments to prevent it from  
cooling off excessively .

1. Adjust exhaust valve clearance.
2. Time fuel injectors.
3. Adjust governor gap.
4. Position injector rack control lev ers .
5. Adjust maximum no-load speed.
6. Adjust idle speed.
7. Adjust buffer screw .

FINAL TUNE-UP OPERATIONS

ADJUST EXHAUST VALVE CLEARANCE
The clearance between the valve rocker arm  

bridge and the exhaust valve stem  should be 0.024" 
(hot) when the engine is  at operating temperature. 
The clearance is  set with a fee ler  gauge inserted  
between one valve stem  and the bridge, and the 
other end of the bridge resting on the other valve 
stem .

Maintaining normal operating tem perature, 
160°F.-185 F ., is  particularly important when ad
justing valve clearance. If engine is  allowed to 
cool off before setting any of the valves, the c lear
ance when running at full load may becom e too 
sm all.

Insufficient valve clearance w ill result in lo ss  
of com pression, m isfiring of cylinders, and even
tual burning of the valves and valve in serts. Ex
c e ss iv e  clearance w ill result in noisy operation, 
especially  in the low speed range.

If the rocker arm  bracket bolts, or cylinder 
head bolts are disturbed for any reason, the ex
haust valve clearance should be adjusted to 0.026” 
(cold) before starting the engine (fig. 1).

NOTE: When checking exhaust valves with 
engine cold the 0.025" fee ler  gauge should pass 
freely  between the end of one valve stem  and rocker 
arm  bridge and the 0.027" fee ler  gauge should not.

Recheck valve clearance with gauge (J-9708) 
after the engine has reached its  normal operating 
tem perature.

A ll valve clearances can be adjusted during 
one full revolution of the crankshaft. Cylinder 
numbers are identified in figure 2.

IMPORTANT: DO NOT check or adjust c lear
ance with engine running.

With the engine at normal operating tem per
ature, to adjust the valves proceed as follows:

1. Clean loose dirt from  exterior of the en
gine and rem ove the valve rocker covers. Use 
new gaskets when installing the valve rocker 
covers.

2. P lace fuel shut-down lever in the "NO
FUEL" position.

Figure 1 —Exhaust Valve Clearance Adjustment

3. Rotate crankshaft (using the starter) until 
the injector follower is  fully depressed on the par
ticular cylinder to be adjusted.

NOTE: If using a wrench on the crankshaft 
bolt at the front of an engine, do not turn engine in 
a left-hand direction, as the crankshaft bolt w ill 
be loosened.

4. Loosen the push rod lock nut on the valve 
push rod (fig. 1), and placing a 0.025" fee ler  gauge 
tool (J-9708) between one valve stem  and one end 
of the rocker arm bridge, adjust the push rod to 
obtain a smooth "pull" on the fee ler  gauge.

5. Remove fee ler  gauge and while holding the 
push rod, tighten the lock nut.

NOTE: Only one fee ler  gauge placed between 
one valve stem  and the end of the rocker arm  
bridge is  required to adjust clearance. The other 
end of the bridge w ill rest on the other valve stem  
during adjustment. When feeler  gauge is  removed 
both valves w ill have their proper clearance.

6. Recheck clearance with fee ler  gauge tool 
(J-9708). At this tim e, the 0.023" fee ler  gauge 
should pass freely  between the end of one valve

RIGHT BANK f

©  ®  ©

©  ©  ©

1L-

LEFT BANK

FIRING ORDER 

-3 R -3 L -2R -2 L -1R T-2 960

Figure 2-6V -53 Cylinder Numbering and Firing Order
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53 AND 71 SERIES DIESEL ENGINES 6C-4

Figure 3—Timing Fuel Injectors (Typical)

stem  and the rocker arm  bridge and the 0.025" 
fee ler  gauge should not. Readjust as necessary.

7. Check and adjust remaining valves as out
lined in Steps 2 through 6.

Figure 4—Limiting Speed Governor Mounting

TIME FUEL INJECTORS
To properly tim e the injectors, the injector 

follower must be adjusted to a definite height r e l
ative to the injector body.

NOTE: The engine must be at normal operat
ing tem perature.

A ll injectors can be timed during one full 
revolution of the crankshaft.

1. P lace the engine stop lever  in the "NO
FUEL" position.

2. Rotate the crankshaft in the direction of 
engine rotation until the exhaust valves are fully 
depressed on the particular cylinder to be timed.

IMPORTANT: If using a wrench on the crank
shaft bolt at the front of an engine, do not turn 
engine in a left-hand direction, as crankshaft bolt 
w ill be loosened.

3. P lace the sm all end of the injector tim ing  
gauge in hole provided in the top of the injector 
body, with the flat of the gauge toward the injector 
follower as shown in figure 3. U se the injector 
tim ing tool (J-1853) with a timing dimension of 
1.460-inch. The gauge should just pass over in 
jector follow er.

4. When necessary  to adjust, loosen push rod 
lock nut.

5. Turn the push rod until the extended part 
of the gauge will just pass over the top of the in
jector follow er guide (fig. 3).

NOTE: Turning or spinning the timing gauge 
lightly with the finger tips w ill make it easier to 
determine the injector follower height and prevent 
cocking or tilting the gauge.

6. Hold the push rod and tighten the lock nut. 
Check adjustment and readjust if n ecessary.

7. Tim e the remaining injectors as outlined 
in Steps 1 through 6.

NOTE: It is  important that all the injectors be 
set at the sam e height for best engine perform ance.

A method of checking injector follower height 
is  as described following:

a. With the rocker arm  covers removed, and 
engine at normal operating tem perature and run
ning at normal idle, place the sm all end of the in
jector tim ing gauge in the hole provided in the 
top of the injector body as shown in figure 3.

IMPORTANT: Since the engine is  running, do 
not leave tim ing tool in injector body with engine 
running. DO NOT attempt to adjust or tim e injec
tor with engine running as injector plunger could 
bottom and damage injector and operating mech
anism .

b. When injector is  properly set, by rotating 
or spinning timing tool with finger tips, the height 
of the follower can just be felt. If the follower is  
too low it cannot be felt. When the follower is  too 
high it w ill bump the tool and should be reset so 
all injectors are sam e height.
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53 AND 71 SERIES DIESEL ENGINES 6C-5

ADJUST GOVERNOR GAP
The lim iting speed mechanical governor a s

sem bly is  mounted at the rear of the engine, be
tween the flywheel housing and the blower (fig. 4). 
The governor is  driven by the right blower rotor 
drive gear. The left blower rotor drive gear is  
driven by a shaft, that p a sses  through the governor 
housing, from  the engine gear train. Ordinarily 
this adjustment is  necessary  only when governor 
assem bly is  repaired or replaced.

With the engine at operating tem perature, after 
adjusting the exhaust valves and timing the fuel 
injectors, se t the governor gap as follows:

1. Stop the engine, rem ove the two bolts and 
withdraw the governor spring housing cover (fig. 
4). Loosen buffer screw  lock nut and back out 
slightly.

2. Loosen idle speed adjusting screw  lock nut. 
Start engine and adjust idle screw  (fig. 6) to obtain
15 rpm below desired idle speed. Tighten lock nut 
when properly adjusted. It is  necessary to have 
proper low speed spring tension in order to set 
governor gap properly (see  "Tune-Up Chart" later).

NOTE: It may be necessary  to slightly adjust 
buffer screw  to take out hunt or roll to stabilize  
idle speed for accurate setting.

IMPORTANT: The buffer screw  should be ad
justed with caution, since it contacts the connect
ing link, and turning the buffer screw  in causes 
the injectors to go toward full fuel position.

3. Stop engine, rem ove the stop lever and 
speed control lever linkage (fig. 4); a lso  the gov
ernor cover which is  attached with seven screw s.

4. Back out the buffer screw  until it extends 
9/16" to 5/8" from  the surface of the governor 
housing. This is to prevent interference with dif
ferential lever while adjusting governor gap and 
setting injector control rack.

NOTE: Do not back the buffer screw  out be
yond the lim its given, or the control link lever  
may disengage the differential lever.

IMPORTANT: DO NOT OVERSPEED ENGINE 
AS GOVERNOR IS NOW DISCONNECTED AND 
CANNOT CONTROL ENGINE SPEED.

5. Start and run the engine, between 800 and 
1,000 rpm, by manual operation of the differential 
lever.

IMPORTANT: DO NOT OVERSPEED ENGINE.

6. Check the gap between the low speed spring 
cap and the high speed springplunger with a 0.0015" 
fee ler  gauge. If the gap setting is  incorrect, reset 
the gap adjusting screw  (fig. 5).

7. Hold the gap adjusting screw  and tighten 
the lock nut.

8. Recheck the gap and readjust if n ecessary.
9. Stop engine; install the governor cover. The 

governor cover should be placed on the housing 
with the pin of the speed control lever projecting

Figure 5—Low Speed Spring Gap Adjustment

into the slot of the differential lever. The stop 
lever  should be set so it w ill pull the control rack  
in "NO-FUEL" position.

10. Install the screw s and lock w ashers finger 
tight. Pull the cover away from the engine and 
tighten the screw s. This step will properly locate  
the cover on the governor housing.

POSITION INJECTOR RACK 
CONTROL LEVERS

The engine should be at normal operating 
tem perature. Properly positioned injector rack  
control levers with the engine at full load w ill r e 
sult in the following:

1. Speed control lever at the maximum speed  
position.

Figure 6—Positioning the Injector Rack Control Lever
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53 AND 71 SERIES DIESEL ENGINES 6C-6

Figure 7—Checking Injector Rack Spring

2. Governor low speed gap closed.
3. High speed spring plunger on the seat in 

the governor control housing.
4. Injector fuel control racks in the full fuel 

position.
NOTE: The letters "R" or "L" indicate the 

injector location in the right or left cylinder bank, 
viewed from  the rear of the engine (fig. 2). Cylin
ders are numbered starting at the front of the 
engine on each cylinder bank. Adjust the No. 3L 
injector rack control lever first to establish a 
guide for adjusting the remaining injector rack 
control levers.

a. Disconnect the linkage attached to the speed  
control lever, if not previously done.

b. Turn the idle speed adjusting screw  so that 
about V2" of the screw  projects from  the lock nut.

Figure 8—Adjusting Maximum No-Load Engine Speed (Typical)

NOTE: This adjustment low ers the tension of 
the low speed spring so it can be com pressed, 
while closing the low speed gap, without bending 
the fuel rods.

c. Back out the buffer screw  approximately 
5 /8 ” and rem ove valve rocker covers if it has not 
already been done.

d. Loosen all the inner and outer injector rack 
control lever adjusting screw s on both injector 
control tubes. Be sure all the injector rack control 
lev ers  are free on the injector control tubes, and 
that the injector rack control levers are not bind
ing in the injector.

e. Move the speed control lever to the max
imum speed position; hold it in that position with 
light finger p ressu re . Turn the inner adjusting 
screw  on rear No. 3L (fig. 2) injector rack control 
down as shown in figure 6, until a slight movement 
of the control tube lever is  observed or a step-up  
in effort to turn the screw driver is  noted. This 
w ill place rear No. 3L (fig. 2) injector in the fu ll- 
fuel position. Turn down the outer adjusting screw  
until it bottoms lightly on the injector control tube. 
Then alternately tighten both the inner and outer 
adjusting screw s.

NOTE: The above step should result inplacing  
the governor linkage and control tube assem bly in 
the sam e positions that they w ill attain while the 
engine is  running at full-load.

f. To be sure of the proper rack adjustment, 
the following check should be performed:

(1) Hold the speed control lever in the max
imum speed position, and p ress down on 
the injector rack with a screw driver or 
finger-tip causing the rack to rotate (fig. 7).

(2) The setting is  sufficiently tight if the rack 
returns to its  original position. If the rack  
does not return to its  original position, it 
is  too loose. To correct this condition, 
back off the outer adjusting screw  slightly  
and tighten the inner adjusting screw .

(3) The setting is  too tight if, when moving the 
speed control lever from  the idle to the 
maximum speed position, the injector rack 
becom es tight before the speed control 
lever reaches the end of its  travel (stop 
under the governor cover). This w ill result 
in a slight step-up in effort required to 
move the speed control lever to its  max
imum speed position and a deflection in the 
fuel rod (fuel rod deflection can be seen at 
the bend). If the rack is  too tight, back off 
the inner adjusting screw  slightly and 
tighten the outer adjusting screw .

NOTE: After the number one injector rack 
control lever is  correctly  set, it must not be chang
ed throughout the adjustment of the remaining 
injector rack control lev ers , since it is  set to the 
governor gap.
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53 AND 71 SERIES DIESEL ENGINES 6C-7

g. Position No. 3R (fig. 2) injector rack con
trol lever as previously outlined in Step 4e for the 
No. 3L injector rack control lever.

h. Repeat the check on the 3L and 3R (fig. 2) 
injector rack control lever as outlined in Step 4f. 
Check for and elim inate any deflection which may 
occur at the bend in the fuel rod where it enters 
the cylinder head.

NOTE: Both injector control racks should be 
the sam e.

i. Hold the speed control lever to the max
imum speed or manually hold the No. 3L (fig. 2) 
injector rack in the fu ll-fuel position with the lever  
on the end of the injector control tube, and turn 
the inner adjusting screw  of the No. 2L (fig. 2) in
jector rack control lever down until the injector  
rack of the No. 2L (fig. 2) injector has moved into 
the fu ll-fuel position. Turn the outer adjusting 
screw  down until it bottoms lightly on the injector  
control tube. Then alternately tighten both the inner 
and outer adjusting screw s.

j. Recheck the No. 3L injector rack to be sure  
it has remained snug on the ball end of the rack 
control lever while positioning No. 2L injector 
rack. If the rack of the No. 3L injector has becom e 
loose , back off the inner adjusting screw  slightly  
on the No. 2L injector rack control lever and tighten 
the outer adjusting screw .

NOTE: When the settings are correct, the 
racks of both injectors must be snug on the ball 
end of their respective rack control lev ers .

k. Position the No. 1L (fig. 2) injector rack 
control lever as outlined in Steps i and j.

1. Position No. 2R and 1R injector racks as  
outlined above for the left cylinder bank.

m. Turn idle speed adjusting screw  in until it 
projects 3/16" from  the lock nut to perm it starting  
of the engine.

n. U se new gaskets and replace the valve 
rocker covers.

ADJUST MAXIMUM NO-LOAD 
ENGINE SPEED

A ll governors are properly adjusted before 
leaving the factory. However, if the governor has 
been reconditioned or replaced, and to ensure the 
engine speed w ill not exceed the recommended no- 
load speed as given on the unit name plate, se t  the 
maximum no-load speed as outlined following:

1. Start the engine and, after it reaches normal 
operating tem perature place the speed control 
lever  in the maximum speed position and note the 
engine speed.

2. Stop the engine and, if necessary, adjust the 
no-load speed as follows:

a. Remove the high speed spring retainer with 
tool (J-5895) and withdraw the high speed spring 
and plunger assem bly (figs. 8 and 9).

CAUTION: To prevent the low speed 
spring and cap from dropping into the 
governor, be careful not to ja r  the as
sembly while it is being removed.

b. Remove the high speed spring from  the 
high speed spring plunger and add or rem ove shim s  
as required to establish  the desired engine no-load  
speed.

NOTE: For each 0.010" in sh im s added, the 
engine speed w ill be increased approximately 10 
rpm.

c. Replace the high speed spring on the plunger 
and install the spring assem bly in the governor 
housing. Tighten the spring retainer securely . The 
maximum no-load speed varies with the full load 
operating speed.

EXAMPLE: If the full-load speed is 
to be 2600 rpm, then the no-load speed 
setting should be 2750 rpm to ensure the 
governor will move the injector racks 
into the full-fuel position at the desired 
full-load speed.

d. Start the engine and recheck the no-load  
speed. Repeat the procedure as necessary to e s 
tablish the no-load speed required.

ADJUST IDLE SPEED
The engine must be at operating temperature 

when making final idle speed adjustment. With the 
maximum no-load speed properly adjusted, adjust 
the idle speed as follows:

1. Start engine and operate at idle speed while 
observing rpm at tachom eter.
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53 AND 71 SERIES DIESEL ENGINES 6C-8

Figure 10—Adjusting Engine Idle

IMPORTANT: It may be necessary  to turn 
buffer screw  in slightly to reduce surge or roll in 
engine. Do not increase engine rpm with buffer 
screw .

2. If necessary to adjust idle speed, loosen  
lock nut and turn idle adjusting screw  IN to in
crea se  or OUT to decrease (fig. 10). Lock adjust
ing screw  with lock nut when idle speed is  approx
im ately 15 rpm below desired setting. The recom 
mended idle speed is  500 rpm.

ADJUST BUFFER SCREW
IMPORTANT: Turning buffer screw  in too far 

w ill cause the engine to run at excessive  speed  
making it difficult to shift axle and or transm ission.

With the id le speed adjusted, and engine at 
operating tem perature adjust buffer spring screw  
as follows:

1. Turn the buffer screw  in (fig. 11) so  it 
contacts the differential lever as lightly as pos
sib le  and s till elim inates the engine ro ll or surge.

Figure 11 —Adjusting Buffer Screw

NOTE: Do not increase engine idle speed more 
than 15 rpm with the buffer screw .

2. Hold buffer screw  and tighten the lock nut.
3. Buffer screw  can be checked for proper 

adjustment by accelerating engine and d e-acceler-  
ating. When engine com es back to idle on d e-acce l
eration it should roll one to two tim es and then 
level off to steady idle speed. If engine ro lls  or 
surges more than two tim es the buffer screw  needs 
to be adjusted slightly in. If the engine does not 
roll or surge one to two tim es the screw  is  in too 
far. Adjust if n ecessary .

4. Recheck the maximum no-load speed. If it 
has increased m ore than 25 rpm, back off the 
buffer screw  until the increase is  le s s  than 25 rpm.

5. install governor spring housing cover (fig. 
4) with two attaching screw s.

6. Install throttle and stop linkage to governor 
cover lev ers .

7. Check throttle and stop linkage for proper 
adjustment as shown in ENGINE FUEL SYSTEM 
(SEC. 6M) of this manual.

6V-53 DIESEL ENGINE TUNE-UP CHART

Engine T y p e ...........................  6V-53 (2 Stroke Cycle)
Number of C y lin d e r s ...................................................  6
Cylinder Numbering ........................... (See Figure 2)
Firing Order ...........................  1L-3R -3L-2R -2L-1R
Valve Lash ...............  0.024" (Hot) or 0.026" (Cold)
Cylinder Head Bolt Torque . . . 190-200 Ft.-L bs.*
Engine Idle Speed ..........................................  500 Rpm
Engine Governed Speed

Full L o a d ............ ......................................  2600 Rpm
No L o a d ......................................................  2750 Rpm

Fuel Injector Type ...................................................N45
Injector Valve Opening P ressure . 2000-3200 P si.
Compression Ratio ................................................ 21:1
Cylinder C o m p r e ss io n .................................  540 Psi**
Injector Timing D im e n s io n ........................  1.460"***
Fuel Supply Pump 

Capacity
(At 1500 Engine Rpm) . . . .  90 Gal. P er Hr. 

R elief Valve Opens
(Max. Lbs. P ressure) ....................................75

* Threads and bolt heads coated with International Compound #2 (Part No. 5198563).
** With engine running at 600 rpm. Variation between cylinders not to exceed 25 p si.

*** Use injector tim ing gauge No. J-1853.
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53 AND 71 SERIES DIESEL ENGINES 6C-9

ENGINE REPLACEMENT 
(6V-53 DIESEL ENGINE)

GENERAL

This sub-section  contains brief instructions 
for replacing engine, and for making replacem ent 
of engine components which can be made without 
removing engine from  ch assis.

CONVENTIONAL CAB MODELS

REMOVAL
1. Drain cooling system .
2. Disconnect battery.
3. If vehicle is  equipped with air conditioning, 

it is  necessary to disconnect refrigerant lines 
from  condenser assem bly which is  mounted in 
front of radiator.

IMPORTANT: Only personnel fam iliar with 
air conditioning serv ice  procedures should attempt 
rem oval and/or installation of air conditioning 
units.

3. Disconnect accelerator control at pedal 
shaft lever at rear of engine. This is  necessary  
to perm it rem oval of engine a ccess  cover in cab.

4 . Inside cab, rem ove floor mat, then remove 
floor pan above transm ission . Remove transm is
sion gearshift lever.

5. Remove engine a ccess  cover from cab.
6. Disconnect light wiring harness. Remove 

hood assem bly, then rem ove grille  brace bolts and 
support bracket bolts. Remove grille  assem bly.

7. Disconnect battery cable and wiring from  
starter, rem ove engine ground strap, and discon
nect wiring harness connections at the generator, 
tem perature sending unit, etc.

8. Remove air cleaner and air inlet hoses. 
Disconnect tachom eter drive from  engine and the 
engine oil gauge p ressu re line. Disconnect engine 
stop control and accelerator control linkage.

9. When vehicle is  equipped with power steer 
ing, disconnect the power steering lines or rem ove 
pump assem bly from  engine and allow pump and 
lines to remain on ch a ssis .

10. Disconnect exhaust pipes from manifold. 
Disconnect fuel supply and return lines.

11. Disconnect oil cooler lines from  fittings at 
radiator lower tank. A lso disconnect heater hoses.

12. Disconnect radiator hoses, vent line, and 
by-pass line. Remove radiator and support a s
sem bly.

13. Remove front bumper.
14. Remove front end sheet metal, referringto  

SHEET METAL AND FIBERGLASS (SEC. 11) in 
this manual for necessary  information.

15. Detach clutch control cylinder from  fly
wheel housing.

16. Disconnect a ir  lines from  air com pressor.

NOTE: If desired, the air com pressor may be 
removed from  engine prior to engine rem oval.

17. Attach overhead hoist to engine, then r e 
move two front mounting bolts at crossm em ber. 
Lift engine slightly to transfer engine weight to 
hoist, then rem ove clutch housing-to-flyw heel hous
ing bolts. Move engine forward to disengage clutch 
disc from  transm ission  mainshaft, then lift engine 
out of vehicle.

Figure 12 is  view inside cab with engine cover 
and transm ission cover removed.

INSTALLATION
1. Using overhead hoist, move engine into 

position in vehicle. Mate splines in clutch disc 
with transm ission  drive gear splines.

2. Install clutch housing to flywheel housing 
bolts. Position front mountings at front c r o ss 
member and install bolts.

3. Connect tachom eter drive shaft, clutch r e 
lea se  cylinder, engine controls and engine wiring.

4. Connect air com pressor a ir lin es , and cool
ing and lubrication lin es if com pressor was re 
moved.

5. Install air cleaner and hoses.
6. Connect fuel supply and return lin es . A lso, 

connect wiring and cables at starting motor, in
cluding engine ground strap.

Figure 12—Access Cover and Floor Panel 
Removed from Cab ITypical)
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53 AND 71 SERIES DIESEL ENGINES 6C-10

7. Connect exhaust pipes to exhaust m anifolds.
8 . Install front bumper.
9. Install radiator and support assem bly and 

connect radiator hose, vent line by-pass line.
10. Install a ccesso r ie s  and adjust drive belts.
11. Install radiator grille , install hood a s 

sem bly, then install a ccess  cover inside cab.
12. Install gearshift lev er  on transm ission , 

install floor pan over transm ission , and floor mat.
13. Connect air conditioning and lin es , if 

equipped.
14. F ill cooling system  and connect battery 

cables.
15. Start engine and inspect for cooling system  

and oil leaks.

TILT CAB MODELS

REMOVAL
1. Tilt the cab forward and drain the cooling 

system . Remove air cleaner and hoses.
2. Disconnect cables from  the battery.
3. Disconnect equipment and wiring as nec

essary  to allow rem oval of control island.
4. Remove attaching bolts, then rem ove con

tro l island and cab rear support.
5. Disconnect exhaust pipes at exhaust mani

folds.
6 . Disconnect radiator hoses and heater hoses.
7. Disconnect all starter cables, ground straps 

and other wiring connected to engine electrical 
equipment.

8 . D isconnect power steering lines (whenused).
9. Disconnect engine oil cooler lin es.
10. Disconnect fuel supply and return lin es.
11. Disconnect propeller shaft and speedom 

eter drive at rear of transm ission.
12. Disconnect clutch release  linkage.

13. Disconnect air discharge line and lubri
cation lines from  air  com pressor.

14. Attach overhead lifting equipment and 
ra ise  until power plant is  partially supported; then 
rem ove front and rear mounting bolts.

15. Lift power plant out of ch assis , using care 
to prevent fouling of lines and wiring.

16. Remove transm ission and clutch from  en
gine, making reference to appropriate sections of 
manual for additional information required to 
properly separate the components.

INSTALLATION
Refer to applicable portion of TRANSMIS

SIONS AND CLUTCHES (SEC. 7) of this manual 
for information required to properly assem ble  
clutch parts and transm ission to engine.

1. Attach overhead hoist in manner to provide 
balance as engine is  lifted into position.

2. With mounting brackets in place on engine, 
lift power plant into place. Locate engine front and 
rear mountings and install mounting bolts. Refer 
to ENGINE MOUNTINGS (SEC. 6D) for necessary  
information regarding engine mountings.

3. Connect air lin es, lubricating o il lines, 
electrica l wiring, and radiator and heater hoses. 
Connect o il cooler lines.

4. Connect propeller shaft and speedom eter 
drive. A lso, connect tachometer drive (whenused).

5. Connect clutch control linkage.
6 . Install control island and connect all wiring 

and transm ission control rods. Install air cleaner 
and hoses.

7. F ill cooling system  and check for leaks.
8 . Make certain engine crankcase is  filled  to 

proper level with engine o il.
9. Connect battery cables, prim e fuel system , 

and start engine. Adjust controls and inspect for
o il leaks.

IN-VEHICLE ENGINE COMPONENT REPLACEMENT

ROCKER ARM COVER 
REPLACEMENT

1. Remove cover screw s, then rem ove cover 
and gasket.

2. R everse procedure in Step 1 to install 
rocker arm  cover. Use new cover gasket.

VALVE SPRING REPLACEMENT 
(CYLINDER HEAD INSTALLED)

It is  possib le, if occasion requires, to remove 
or replace the exhaust valve springs without r e 

moving cylinder head. The springs, however, are 
normally rem oved when the head is  off the engine.

An exhaust valve spring may be removed, 
without removing cylinder head from  the engine 
as follows:

1. Remove valve rocker cover.
2. Crank the engine over to bring the valve 

and injector rocker arm s in line horizontally.
3. Disconnect and rem ove the fuel lin es from  

the injector and fuel connectors.
4. Remove the two bolts holding the rocker 

arm shaft brackets to the cylinder head and remove 
the brackets and shaft.
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5. Remove cylinder block air box cover so 
that piston travel may be observed, then turn the 
crankshaft until the piston is  at top of its stroke.

6 . Thread the spring com pressor tool into one 
of the cylinder head bolt holes (fig. 13). Then, com 
p ress  the spring and rem ove tw o-piece valve lock.

7. R elease the tool and rem ove the valve spring 
cap, valve spring, and spring seat.

8 . R eassem ble spring seat, spring, and spring 
cap, then u se tool in sam e manner as described  
for rem oval to com press spring. Install two valve 
locking keys in groove in valve stem .

9. Swing rocker arm s and brackets into place 
and install bracket bolts (fig. 14). Torque to "Speci
fications" at end of this section.

10. Check valve clearance and injector tim ing, 
referring to instructions previously given in "Final 
Tune-up Operations" under "Exhaust Valve Ad
justment" and "Time Fuel Injectors."

11. Install rocker arm  cover.

53 AND 71 SERIES DIESEL ENGINES 6C-11

Figure 14-6V-53 Engine with Left Hand 
Rocker Arm Cover Removed

CYLINDER HEAD REPLACEMENT

The cylinder head and/or gasket at either 
right-hand or left-hand cylinder bank may be re
placed in manner described below:

REMOVAL
1. Drain cooling system . Remove engine ac

c e ss  cover from  inside cab (fig. 1 2 ).
2. Disconnect battery to prevent damage from  

accidental short-circuiting of wiring.
3. Disconnect exhaust pipe from  exhaust mani

fold. Remove air cleaner.
4. Remove exhaust manifold stud nuts and 

sp ecia l clamp w ashers, then rem ove exhaust mani
fold and gasket.

5. At front of cylinder head rem ove therm o
stat housing and a ccessory  brackets (when used).

6 . Disconnect fuel lin es from  fittings at front

of cylinder head. When removing left-hand head, 
disconnect fuel return line from  fitting at rear of 
head.

7. Remove rocker arm cover from  head (fig.
14).

8 . Remove cover from  governor housing. R e
move nut (5, fig . 15) from  fuel rod, then remove

G o v e r n o r  H o u s i n g  

H o s e  a n d  C l a m p  

C o n t r o l  R o d  C o v e r  

F u e l  C o n t r o l  R o d  

R o d  N u t  

L o w e r  L i n k

7  L i n k  P in

8 I n j e c t o r  C o n t r o l

T u b e  L e v e r

9  C o n t r o l  T u b e  S p r i n g

1 0  C o n t r o l  T u b e

1 1  C y l i n d e r  H e a d  ( L . H . )

Figure 13—Use of Special Tool for Removing Valve 
Spring with Cylinder Head Installed Figure 15—Fuel Rod and Link Installation

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



53 AND 71 SERIES DIESEL ENGINES 6C-12

F uel Rod to  R .H. 
C ylinder Head

2 G overnor Springs
3 F uel R od-to-Lever

S crew s

4 G overnor Housing
5 Fuel Rod to  L .H.

C ylinder Head
6  Fuel Rod O perating

L ever

Figure 16—Governor Housing Cover Removed 
Showing Fuel Rod Connecting Screws

pin (7, fig . 15) attaching link to tube lever  and r e 
move link (6 , fig . 15).

9. Inside governor housing (fig. 16), remove 
screw  which attaches fuel rod to lever in housing, 
then rem ove rod.

10. Loosen hose clam ps, then move hoses as 
necessary  to perm it rem oval of rod cover (tube)

r» j
Figure 17—Installing Cylinder Head on Engine

(3, fig. 15).
11. Remove injector rack control tube and 

bracket assem bly.
12. Remove cylinder head bolts in gradual 

stages to relieve spring p ressu re . When bolts have 
been removed, lift cylinder head assem bly off cy l
inder block. Remove sea ls  and gaskets from  cy l
inder liners and from  r e c e sse s  in block.

CAUTION: When resting the cylinder 
head assembly on a bench, protect the cam 
follower rollers and injector spray tips 
by resting the valve side of the head on 
wooden blocks approximately two inches 
thick.

13. Remove cylinder head com pression gas
kets, o il se a ls , and water sea ls from  block. Clean 
the cylinder head surface which m ates with cylin
der block.

CYLINDER HEAD INSTALLATION (Fig. 17)
1. Inspect top of pistons to see  that they are  

clean and free from  carbon deposits. A lso check  
and, if necessary, rem ove any deposits found in 
groove and counterbores in top of cylinder block.

2. Install new cylinder head com pression gas
kets and sea ls  as follows:

a. Install a new com pression gasket on each 
cylinder liner.

b. P lace new sea l rings in the counterbores 
of water and oil holes in cylinder block.

c. Install a new oil sea l in m illed groove near 
the outer edge of area covered by cylinder head.

NOTE: Used water se a ls , oil sea ls , and com 
p ression  gaskets should never be re-used .

3. Install guide studs (fig. 17) in head bolt 
holes in cylinder block to ensure positive location  
of head without disturbing sea ls  and gasket.

CAUTION: Compression gaskets and/ 
or seals which are jarred out of their 
proper location will allow leaks and "Blow- 
by" which will result in poor performance 
and damage to engine.

4. Wipe bottom of cylinder head clean, then 
lower cylinder head (fig. 16) onto guide studs and 
down into contact with block. Lubricate threads 
and p ressu re  area of bolt heads with International 
Compound #2 or equivalent, then start all cylinder 
head bolts. Beginning at camshaft side of cylinder 
head tighten head bolts lightly to overcom e tension  
of cam follower springs.

5. Tighten cylinder head bolts about one-half 
turn in. sequence shown in figure 18. Use torque 
wrench for final tightening of cylinder head bolts.
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53 AND 71 SERIES DIESEL ENGINES 6C-13

Correct torque is  170 to 180 foot-pounds. Do not 
tighten bolts beyond specified  torque.

6 . Cover oil drain holes in head to prevent 
foreign objects from  falling into holes. Install in
jectors (if removed) referring to applicable por
tion of ENGINE FUEL SYSTEM (SEC. 6M) in this 
manual, for instructions. Check push rods to see  
that each one is  threaded com pletely through c lev is , 
then tip rocker arm s into position with the valve 
bridges squarely positioned at valve stem s. Install 
rocker arm shaft bracket bolts and tighten to 50 
to 55 foot-pounds torque.

7. Set injector control tube and lever  a ssem 
bly in place and install attaching bolts finger tight. 
Check injector control tube levers for engagement 
with slo ts in injector control racks. A lso , be sure 
ends of rack control tube return spring are prop
erly hooked; i.e ., one end hooked around the con
trol tube lever  and other end hooked around ad
jacent control tube bracket. Tighten bracket to 
head bolts with universal socket and torque to 10 
to 12 foot-pounds.

8 . Try operating the injector control tube to 
determ ine if  return spring rotates tube back to 
"NO-FUEL” position after tube is  manually moved 
to "FULL-FUEL" position. If there is  binding 
present, strike the control tube brackets lightly 
with soft hammer to correct any m isalignment of 
tube bearings.

9. Referring to figures 15 and 16, install fuel 
rod through opening in top of governor housing; 
p ass rod through hoses, clam ps, and tubular cover 
(used at left-hand head). Attachfuel rod to governor 
lever  with screw  (3, fig. 16) inside governor hous
ing. Install governor housing cover with new gas
ket. A ssem ble hose and clam ps to secure fuel rod 
cover.

10. Install fuel link between fuel rod andlever  
on control tube. Link is  pinned to lever  and s e 
cured to rod by nut (fig. 15).

11. Connect fuel line at fitting at rear of le ft- 
hand cylinder head.

12. Use new gasket and mount therm ostat 
housing on front of cylinder head.

13. Use new gasket and install exhaust mani
fold. Tighten manifold stud nuts to 25 to 40 foot
pounds.

14. Connect exhaust pipe. F ill cooling system  
and check for leaks.

15. Refer to "Engine Tune-up" covered pre
viously in this section, adjust exhaust valve c lear
ance and set injector tim ing.

16. Start engine and operate until normal 
operating tem perature is  reached, then recheck  
cylinder head bolt torque and make final check of 
exhaust valve clearance, injector timing, and other 
tune-up operations.

17. Install rocker arm  cover on cylinder head, 
using new gasket. Install air cleaner.

ENGINE OIL PAN REPLACEMENT

The oil pan, attached to the bottom of the en
gine, is  made of p ressed  stee l. A one-piece oil pan 
gasket is  used.

1. Remove the drain plug and drain the engine 
lubricating oil.

2. Detach the oil pan; take precautions to 
avoid damaging the oil pump inlet pipe and screen . 
If desired the inlet pipe assem bly and gasket can 
be readily replaced.

3. Remove the o il pan gasket com pletely, then 
clean flange surfaces.

4. Clean the o il pan with a suitable solvent; 
dry the o il pan.

5. Inspect the o il pan for large dents or breaks 
in the m etal which may n ecessitate its repair or 
replacem ent. Check for m isaligned flanges or r a is 
ed surfaces surrounding bolt holes by placing the 
pan on a surface plate or other large flat surface.

6 . When replacing the pan, use a new gasket 
and tighten the bolts evenly to avoid damaging the 
gasket or springing the pan.

7. Install the oil drain plug. Replenish crank
case  lubricating oil.

CRANKSHAFT PULLEY AND FRONT 
OIL SEAL REPLACEMENT

REMOVAL
1. Remove the radiator core with attached 

radiator shell assem bly as directed in SHEET 
METAL AND FIBERGLASS (SEC. 11) in this manual.

2. Remove drive belts from  crankshaft pulley, 
then rem ove pulley attaching bolt and flat washer.

3. Remove pulley from  crankshaft as follows:
a. R einstall the pulley attaching bolt only. 

Make sure bolt is  tightened firm ly.
b. Using puller tool (J-4794-01) or equivalent, 

pull the pulley from  crankshaft.

Figure 18—Cylinder Head Bolt Tightening Sequence
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53 AND 71 SERIES DIESEL ENGINES 6C-14

NOTE: Two tapped puller holes are provided 
in the pulley for this purpose.

4. Using a sm all bit, drill two diam etrically  
opposite holes in the o il sea l casing.

5. Thread two sheet metal screw s with a flat 
washer on each one into holes in sea l, then using 
two sm all pry bars under the w ashers, force the 
sea l assem bly outward from front cover.

IMPORTANT: Be careful not to damage the 
sea l surface on crankshaft.

INSTALLATION
1. Carefully clean any old sealant from  bore 

in front cover.
2. Apply thin coat of sealant to outer diameter 

of new sea l assem bly. A lso, apply a coat of clean  
grease to lip of o il sea l.

3. With the lip of sea l pointed toward engine, 
start sea l assem bly into bore of front cover. Using 
a hollow tube as a driving tool against outer diam
eter of sea l, tap the sea l assem bly evenly until

Figure 19—Schematic Diagram of 6V-53 Engine Lubrication System
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53 AND 71 SERIES DIESEL ENGINES 6C-15

flush with the outer face of front cover.
4. Start pulley straight and true on crankshaft.
NOTE: A special installer tool (J-7773) can 

be used to install pulley or an im provised tool 
consisting of a %"-16 x 4" bolt and a flat p iece of 
bar stock with a center hole can be used. Bar stock

length should be slightly longer than diam eter of 
pulley.

5. After pressing  pulley on crankshaft, in
sta ll attaching bolt with flat washer to 2 0 0  to 2 2 0  
foot-pounds torque.

6 . Install belts, radiator and sheet metal.

ENGINE LUBRICATION 
(6V-53 DIESEL ENGINE)

The engine lubrication system  for the 6V-53N  
engine, schem atically illustrated  in figure 19, in
cludes an o il intake screen  and tube assem bly, an 
o il pump, an oil p ressu re regulator valve, a fu ll- 
flow o il filter  with a by-pass valve, an oil cooler, 
and an oil cooler by-pass valve.

The rotor-type oil pump is  bolted to back of 
engine lower front cover and is  driven directly by 
the crankshaft. Inlet to the oil pump is  through a 
fixed-type inlet screen  in the oil pan sump.

Lubricating o il from  the pump p a sse s  from  the 
lower front engine cover through short gallery  
p assages in the cylinder block. From the block, oil 
flow s to the full-flow  filter , then through the oil 
cooler and back into the front engine cover and 
cylinder block oil ga ller ies  for distribution to 
various engine bearings. The o il drains from  the 
cylinder head and other engine parts back to the 
o il pan.

A replaceable elem ent-type full-flow  filter  
installed  between the oil pump and oil cooler, f i l
ters the oil prior to entering the engine. If filter  
becom es restricted , the o il w ill flow through a by
p ass valve, which opens at 18 to 21 p si, directly  
to the cooler.

The oil cooler by-pass valve is  located on the 
right side of the engine front cover and the oil 
p ressu re  regulator valve is  located on the left side  
as viewed from the rear of the engine.

If o il cooler becom es restricted , the o il flow  
w ill be to a, by-pass valve in lower engine front 
cover, then to the cylinder block o il g a ller ies . The 
by-pass valve opens at approximately 52 p si.

Stabilized lubricating o il pressure is  main
tained within the engine at all speeds by means of 
a regulator valve located in the lower front engine 
cover. The regulator valve, located in the pump 
outlet passage, opens at approximately 52 psi and 
returns excess oil d irectly to the crankcase.

A ll crankshaft and connecting rod bearings 
are p ressu re lubricated. Oil passages branching off 
from  the main oil gallery direct the oil to camshaft 
end bearings, id ler gear and accessory  drive gear 
bearings, blower, and cylinder heads.

Oil for lubricating connecting rod bearings, 
piston pins, and for cooling the piston heads is  
provided through the drilled crankshaft from  the 
adjacent forward main bearings. The gear train is  
lubricated by the overflow of oil from  the camshaft 
pocket through a passage into the flywheel housing.

TORQUE WRENCH SPECIFICATIONS

Torque figures shown are at various points indicated with threads 
clean and dry unless otherw ise indicated.

Item F t.-L bs.
Cylinder Head Bolts and Nuts ........................................................  190-200*
Exhaust Manifold Stud N u t s ................................................................ 30-35
Rocker Arm Shaft Bracket B o l t s ....................................................  50-55
Pulley and Damper to Crankshaft B o l t .........................................  290-310
Oil F ilter Center Bolt .......................................................................  40-50 •
Oil Pan Drain Plug ............................................................................... 35-40
Rack Control Tube Bracket Bolts ................................................. 10-12
Front Cover Bolts

3 /8 -2 4  .............................................................................................  25-30
1 /2 -13  .............................................................................................  80-90

Oil Pan Bolts .........................................................................................  10-12

* Bolt and stud threads, nuts, and bolt head contact areas coated with 
International Compound #2 or equivalent. International Compound #2 
is  available in quart containers -  Part Number 5198563.
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53 AND 71 SERIES DIESEL ENGINES 6C-16

71 SERIES DIESEL ENGINES
Contents of this section are listed  in Index below:

Subject Page No.
General Information .............................................................................. .... 6C-16
Engine Maintenance .............................................................................. .... 6C-16
D iese l Engine Application C h a r t ........................................................ .... 6C-16
Engine Tune-up Operations ............................................................... .... 6C-16
D iese l Engine Tune-up C h a r t s ............................................................ .... 6C-25
Engine Replacement (Conventional and T i l t ) ...................................... 6C-26
In-V ehicle Engine Component Replacement ...................................... 6C-29
Engine Sending Units and Switches .....................................................6C-37
Engine Brake (Optional Equipment Item) ..................................... .... 6C-38
Engine Brake Trouble D iagnosis Chart ......................................... .... 6C-44
Engine L u b r ic a t io n .................................................................................. .... 6C-47
Torque Wrench Specifications ................................................................6C-48

GENERAL INFORMATION

The 71 S eries D iesel engines used in veh icles covered by this section  have 
sim ilar basic design ch aracteristics. Engines are all tw o-cycle, direct injection 
type. Four exhaust valves are used at each cylinder. V alves are operated in pairs. 
A rocker arm  and valve bridge actuates each pair of exhaust valves. The injector 
for each cylinder is  operated by separate rocker arm. The "Diesel Engine Applica
tion Chart" below shows standard and optional engines for each truck model.

ENGINE MAINTENANCE

Recommendations given under corresponding heading on page 419 in previous 
section on "6V-53 DIESEL ENGINES," is  also applicable to engine maintenance on 
veh icles covered by this section.

DIESEL ENGINE APPLICATION CHART

TRUCK MODEL STANDARD ENGINE OPTIONAL ENGINE
HI 90 6-71 (N60) 6-71 (N65)
JI 90 6-71 (N60) 6-71 (N65)
MI 90 6-71 (N60) 6-71 (N65)
MH 90 8V-71 (N55) 8V-71 (N60) (N65)
FH 90 8V-71 (N55) 8V-71 (N60) (N65)
FI 90 6-71 (N60) 6-71 (N65)
DH 90 8V-71 (N55) 8V-71 (N60) (N65)
DI 90 6-71 (N60) 6-71 (N65)

ENGINE TUNE-UP OPERATIONS

PRELIMINARY OPERATIONS

Except as noted following, the procedures ap
ply to the In-Line 6-71 and V8-71 Engines.

NOTE: For tune-up on vehicles equipped with 
engine brake system  refer to "Engine Brake" later  
in 71 S eries D iese l Engines section.

There is  no scheduled interval for performing  
an engine tune-up. As long as the engine perform 
ance is  satisfactory, no tune-up should be needed.

IMPORTANT: Before tune-up procedure is  
started it is  important that air cleaners and fuel 
filters are serviced  as described in applicable 
maintenance manuals. Crankcase breather tube
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and a ir  box drains must be clean and unobstructed. 
Air box drains may be cleaned with com pressed  
air.

Remove or at least loosen an a ir  box hand 
hole cover, otherw ise blower or end plate gaskets 
may be damaged by excessive  air p ressu re .

Reference should be made to "Testing and 
D iagnosis” a lso  to "Troubleshooting" later in this 
section  for engine diagnosis, trouble sym ptom s, 
causes, and rem edial m easures.

To tune-up an engine com pletely, a ll of the 
adjustments, except the valve bridge adjustment on 
four-valve cylinder heads, are made by following 
the applicable tune-up sequence given following, 
after the engine has reached normal operating 
tem perature. Since the adjustments are normally 
made while the engine is  stopped, it may be nec
essary  to run the engine between adjustments to 
maintain normal operating tem perature.

NOTE: The exhaust valve bridges on the four- 
valve cylinder head are adjusted at the tim e the 
cylinder head is  installed  on the engine and, until 
wear occurs, no further adjustment is  required. 
When wear is  evident, perform  a com plete valve 
bridge adjustment as outlined following.

R esults obtained from  an engine tune-up are  
usually unsatisfactory, un less a step -by-step , sy s 
tem atic, and orderly approach is  used. Proceed in 
the following sequence:

1. Bridge balancing adjustment.
2. Adjust exhaust valve clearance.
3. Time fuel injectors.
4. Adjust governor gap.
5. Position injector rack control lev ers .
6 . Adjust maximum no-load speed.
7. Adjust id le speed.
8 . Adjust buffer screw .

NOTE: Whenever a push rod has been discon
nected from  the c lev is , the push rod must be 
screw ed back into place until end of push rod ap
pears through the c lev is . If this is  not done, the 
piston may hit the head of the valve when the engine 
is  being turned, due to the sm all clearance, be
tween the valves and piston head at the p iston's  
upper position, or an injector plunger may "bottom" 
before being properly adjusted.

Clearance between exhaust valve stem  and 
bridge with engine at operating tem perature is  
important and should be maintained. Too little  
clearance causes a lo ss  of com pression, m isfiring  
of cylinders and eventual burning of valves and 
valve sea ts . Too much clearance resu lts in noisy 
operation of the engine, especially  in the low 
speed range.

FINAL TUNE-UP OPERATIONS

BRIDGE BALANCING ADJUSTMENT 
(4 VALVE HEAD) (71 SERIES ONLY)

The exhaust valve bridge assem bly is  adjusted 
and the adjustment screw  locked securely  at the 
tim e the cylinder head is  installed on the engine. 
Until wear occurs with the operation of the engine, 
no further adjustment is  required on the exhaust 
valve bridge. When wear is  evident, make com 
p lete bridge balancing adjustment as outlined in 
the following steps:

1. Remove valve rocker cover, injector fuel 
jumper lin es, then rem ove rocker shaft bracket 
bolts, brackets, and shaft. Lift rocker arm s and 
swing back to provide accessib ility  to valve bridge.

2. Remove bridge from  guide.
3. P lace bridge in a v ise  and loosen adjusting 

screw  lock nut.
IMPORTANT: Loosening or tightening the lock  

nut with the bridge in place may result in bending 
the bridge, bridge guide, or the rear valve stem .

4. Install bridge on bridge guide.
5. P r e ss  straight down on the pallet surface  

of bridge (fig. 1). Turn adjusting screw  until it 
just touches the valve stem , then turn screw  an 
additional 1 /8  to 1 /4  turn and tighten lock nut 
finger tight.

6 . Remove bridge and place in a v ise . With 
screw driver, hold screw  from  turning and tighten 
lock  nut on the adjusting screw . Complete the 
operation by tightening the lock nut to 25 foot
pounds torque, being sure that screw  does not turn.

IMPORTANT: DO NOT tighten while on engine, 
as binding may damage bridge, guide, and valve.

7. Apply engine o il to bridge and bridge guide.
8 . R einstall the bridge in its  original position.

53 AND 71 SERIES DIESEL ENGINES 6C-17

Figure 1—Adjusting Valve Bridge (71 Series)
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53 AND 71 SERIES DIESEL ENGINES 6C-18

Figure 2—Valve Bridge Adjustment Check 171 Series)

9. P lace a 0.0015” fee ler  under eachendof the 
bridge (fig. 2).

NOTE: F eeler used at inner end of bridge 
must be narrow enough to fit in bridge locating  
groove. P ressin g  down on the pallet surface of the 
bridge, both fee lers  must be tight. If both fee lers  
are not tight, readjust the screw  as previously  
instructed.

10. Adjust remaining bridges as instructed in 
previous paragraphs.

NOTE: If cylinder head has been rem oved, re 
install on the engine. Tighten cylinder head stud 
nuts to their specified  torque before assem bling  
the rocker shaft brackets to the head. This pre
caution is  necessary to prevent valve damage due 
to m islocating bridges.

11. Install the rocker arm  shaft and rocker 
arm  assem b lies, being sure valve bridges are  
properly positioned on the inner valve stem s.

12. Tighten rocker shaft bracket bolts to their 
recommended torque 90 to 100 foot-pounds.

13. Reconnect fuel lines to injectors and con
nectors. Torque 12 to 15 foot-pounds with adapter 
socket (J-8932).

ADJUST EXHAUST VALVE CLEARANCE
All valves may be lashed in firing order s e 

quence during one full revolution of the crankshaft

Figure 3—Cylinder Numbering and Firing 
Order (In-Line 6 Cylinder Engine)

RIGHT BANK r n

® © @ ©

FRONT

O ® © ©

LEFT BANK [ ____

FIRING ORDER 1L-3R-3L-4R 4L-2R-2L-1R T-4087

Figure 4—Cylinder Numbering and Firing 
Order (8V-71 Engine)

(figs. 3 and 4). When the cylinder head has been 
installed  valve lash  adjustment must always be 
made with the engine COLD. This setting should 
result in proper clearance at normal engine oper
ating tem perature. Use a 0.017-inch fee ler  gauge 
(J-9708) between the valve bridge and rocker arm  
as shown in figure 5, if engine is  cold or u se 0.015- 
inch fee ler  gauge if engine is  hot.

IMPORTANT: Temperature of 160° to 185°F. 
is  considered "hot" engine. When checking valve 
clearance with engine "hot" the procedure must be 
accom plished before allowing engine to becom e cold 
(below 160°F.).

1. Clean loose dirt from  exterior of the engine 
and rem ove the valve rocker covers. U se new gas
kets if necessary when installing the valve rocker 
covers.

2. P lace governor throttle control lever  in the 
"NO-FUEL" position.

3. Rotate crankshaft until the injector follower  
is  fully depressed on the cylinder being adjusted.

4. Loosen valve push rod lock nut.

Figure 5—Adjusting Valve Clearance (Typical)
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53 AND 71 SERIES DIESEL ENGINES 6C-19

NOTE: VALVE LASH MUST ALWAYS BE 
ADJUSTED AT THE PUSH ROD. DO NOT DIS
TURB BRIDGE ADJUSTING SCREW.

5. When engine is  cold place 0.017" fee ler  
gauge (fig. 5) between bridge and rocker arm. 
Adjust push rod to obtain a smooth "pull" on the 
fee ler  gauge.

6 . Remove fee ler  gauge. Hold push rod with 
wrench and tighten push rod lock nut with ^-inch  
wrench.

7. Recheck clearance at each valve bridge. If 
adjustment is  correct with "cold” engine, a 0.015- 
inch fee ler  gauge w ill p ass freely  between rocker 
arm  and valve bridge, but 0.017-inch feeler  gauge 
w ill not pass through. If engine is  "hot” when r e 
check is  made, a 0 .013-inch fee ler  gauge should 
p ass freely  between rocker arm  and valve bridge, 
but a 0.015-inch fee ler  w ill not pass through. R e
adjust push rod if n ecessary .

8 . Check and adjust remaining valves in man
ner described in previous paragraphs.

9. With engine at operating tem perature (160°F. 
to 180°F.), recheck clearances. Readjust push rod 
if n ecessary .

TIME FUEL INJECTORS
To properly tim e the injector, the injector 

follow er-guide must be adjusted to a definite 
height. Refer to figure 6 for reference to the fo l
lowing operation. A ll injectors can be tim ed dur
ing one full revolution of the crankshaft.

NOTE: The engine must be at normal oper
ating tem perature.

1. Set governor control lever  in the "NO
FUEL” (off) position.

2. Turn engine crankshaft manually or by 
means of the starter, until the exhaust valve rocker 
arm s are fully depressed, for that particular cy l
inder.

IMPORTANT: If a wrench is  used on the crank
shaft bolt at the front of the engine, do not turn the 
crankshaft in a left-hand direction of rotation as the 
bolt w ill be loosened.

3. The injector is  identified by a colored tab 
stamped onto the injector body. Injector is  tim ed  
with gauge listed  in chart following.

4. P lace the injector timing gauge in the hole 
provided on top of the injector body with one of the 
"flats" toward the injector.

5. Adjust the injector rocker arm by loosen
ing lock nut and turning the push rod with an end 
wrench, until the bottom of the timing gauge head 
w ill just p ass over (drag lightly) the top of the 
injector follower guid6 .

NOTE: Turning or spinning the timing gauge 
lightly with the finger tips w ill make it easier  to 
determ ine the injector follow er height and prevent 
cocking the gauge.

6 . Hold push rod from  turning and tighten

lock nut. Recheck adjustment with injector timing 
gauge and readjust if n ecessary .

7. Tim e the remaining injectors as outlined 
in Steps 1 through 6 .

NOTE: It is  important that all the injectors 
be set at the sam e height for best engine per
form ance.

Camshaft timing on In-line and 8V engines 
equipped with the optional N65 injectors, has been 
advanced one tooth (identified by "A” stamped on 
the ser ia l number pad of the cylinder block). When 
checking or setting injector timing of engine models 
covered by this manual and to ensure proper in
jector timing for the various combinations of cam 
shaft timing and N65 injectors, the following chart 
should be consulted:

Injector Type Camshaft Timing
White Tag 
White Tag 
Brown Tag 
Brown Tag 
Mixed White 
& Brown Tag 
Mixed White 
& Brown Tag

Standard
Advanced
Standard
Advanced
Standard

Advanced

Injector Timing
1.460
1.460
1.460 
1.484
White 1.460 
Brown 1.460 
White 1.460 
Brown 1.484

NOTE: Injector Timing Tool J-1242 - 1.484. 
Injector Timing Tool J-1853 - 1.460.

Figure 6—Timing Fuel Injector (Typical)
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53 AND 71 SERIES DIESEL ENGINES 6C-20

,1

12
11 10 g j f

1 I d l e  S p e e d  A d j u s t m e n t 6 L o w  S p e e d  S p r i n g  S e a t

S c r e w 7  L o w  S p e e d  S p r i n g

2  H i g h  S p e e d  S p r i n g 8 S p r i n g  C a p

R e t a i n e r 9  G a p  A d j u s t m e n t  S c r e w

3  H i g h  S p e e d  S p r i n g 1 0  B u f f e r  S c r e w

P l u n g e r 1 1  G o v e r n o r  H o u s i n g

4  H i g h  S p e e d  S p r i n g 1 2  D i f f e r e n t i a l  L e v e r

5  R e t a i n e r  L o c k 1 3  S p r i n g  H o u s i n g  t-4587

Figure 7—Governor Springs and Levers (In-Line Engine)

A method of checking injector follower height 
is  described below:

With the rocker arm  covers removed, the en
gine at normal operating temperature and running 
at normal idle, p lace the sm all end of the injector 
timing gauge in the hole provided in the top of the 
injector body as shown in figure 6 .

IMPORTANT: Since the engine is  running, do 
not leave timing tool in injector body with engine 
running. Do not attempt to adjust or tim e injector 
with engine running as injector plunger could bot
tom  and damage injector and operating mechanism.

When injector is  properly set, by rotating or 
spinning timing tool with finger tips the height 
of the follower can just be felt. If the follow er is  
too low it cannot be fe lt. When the follower is  too 
high it w ill bump the tool and should be rese t so 
a ll injectors are the sam e height.

ADJUST GOVERNOR GAP
Governor used on these engines is  a lim iting  

speed double weight type which controls the injec
tor control rack. Ordinarily this adjustment is  
necessary  only when governor assem bly is  repair
ed or replaced. When necessary  to check or adjust 
proceed as follows:

The following tune-up adjustments must be 
perform ed in sequence given, but not until valves 
and injectors are in proper adjustment as p rev i
ously described.

The desirable idling speed is  400 to 450 rpm. 
To properly adjust governor gap it is  necessary

1 Idle Speed Adjustment 9 High Speed Spring
Screw Plunger

2 Spring Housing 10 Spring Cap
3 High Speed Spring 11 Gap Adjustment

Retainer Screw
4 Retainer Lock 12 Differential Lever
5 High Speed Spring 13 Connecting Link
6 Gasket 14 Buffer Screw
7 Low Speed Spring Seat 15 Operating Lever
8 Low Speed Spring T-4586

Figure 8—Governor Springs and Levers IV8-71 Engine)

for engine to be at normal operating temperature 
and idle speed screw  adjusted 15 rpm below final 
setting.

1. Remove two bolts and lock w ashers attach
ing governor spring housing (13, fig . 7 or 2, fig . 8) 
to control housing.

2. Loosen lock nut and turn buffer screw  out 
slightly (10, fig . 7 or 14, fig. 8).

IMPORTANT: The buffer screw  must be ad
justed with caution, since it contacts the connect
ing link, and turning the buffer screw  in causes 
injectors to go toward full fuel position.

3. Start engine and operate at idle speed while 
observing rpm at tachom eter.

NOTE: It may be necessary to slightly adjust 
buffer screw  in to take the surge or roll from  the 
engine to stab ilize idle speed for accurate setting. 
DO NOT RAISE ENGINE SPEED ABOVE IDLE 
SPEED SETTING BY TURNING BUFFER SCREW 
IN.

4. If necessary  to adjust, loosen lock nut and 
turn idle adjusting screw  (1, fig . 7 or 1, fig. 8) IN
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53 AND 71 SERIES DIESEL ENGINES 6C-21

to increase or OUT to decrease speed. Lock ad
justing screw  with lock nut when idle speed is  ap
proxim ately 15 rpm below desired  setting.

5. Turn buffer screw  OUT until screw  pro
jects about 5/8" beyond lock nut.

6 . D isconnect throttle and stop linkage at gov
ernor cover. Remove governor cover and gasket.

WARNING: DO NOT OVER-SPEED  
ENGINE AS GOVERNOR IS NOW DISCON
NECTED AND CANNOT CONTROL EN
GINE SPEED.

a. On In-line, engine rem ove connecting link 
between governor by removing hairpin clip and 
washer and pin at control tube lever. Start engine, 
then by hand, move control tube so as to operate 
engine at approximately 700 to 800 rpm.

b. On V8 engines, start engine and run engine 
at 800-1,000 rpm by manual operation of differ
ential lever.

NOTE: A shop towel can be placed over part 
of governor housing to prevent splash of o il.

7. With engine running at specified  rpm, m ea
sure gap between low speed spring cap andplunger 
(fig. 9). If there is  not a slight drag on a 0.0015" 
fee ler  gauge loosen lock nut and turn adjusting 
screw  until desired gap is  obtained, then tighten 
lock nut. Recheck gap after tightening lock nut.

8 . Stop the engine.
a . On In-line engine, install connecting link 

between governor and injector control tube lever. 
Install control housing cover and gasket, being sure 
that throttle shaft pin engages differential lever  
fork, and that the stop lever  w ill re lease  the con
trol rack to "NO-FUEL" position. Install four 
cover screw s and w ashers.

b. On V8 engines, rem ove shop towel, install 
governor cover and gasket, being sure that throttle 
shaft pin engages differential lever fork and that 
the stop lever  w ill re lease  the control racks to 
"NO-FUEL" position. Install cover screw s and 
w ashers.

IMPORTANT: If governor cover is  not prop
erly installed there w ill be no control of the engine 
and seriou s damage can occur.

POSITION INJECTOR RACK 
CONTROL LEVERS

The position of the injector racks must be 
correctly  se t in relation to the governor and with 
the engine at normal operating tem perature. Prop
erly positioned injector rack control levers with 
the engine at "FULL-LOAD" w ill result in the 
following:

1. Speed control lever  at the maximum speed  
position.

2. Governor low speed gap closed.

Figure 9—Low Speed Spring Gap Adjustment (Typical)

3. High speed spring plunger on the seat in 
the governor control housing.

4. Injector fuel control racks in the "FULL- 
FUEL" position.

NOTE: Refer to figure 3 or 4 for cylinder 
numbers.

a. Disconnect the linkage attached to the speed  
control lever , if not previously done.

b. On V8 engines, turn the idle speed adjust
ing screw  so that about %" of the screw  projects  
from  the lock nut.

NOTE: This adjustment low ers the tension of 
the low speed spring so it can be com pressed, while 
closing the low speed gap, without bending the fuel 
rods.

c. Back out the buffer screw  approximately 
5 /8 ” and rem ove valve rocker cover, if it has not 
already been done.

d. Loosen all the inner and outer injector rack 
control lever  adjusting screw s on In-line engine 
and both injector control tubes on V8 engine. Be 
sure a ll the injector rack control levers are free  
on the injector control tubes, and that the injector 
rack control levers are not binding.

e. Move the speed control lever to the max
imum speed position; hold it in that position with 
light finger p ressu re . Turn the inner adjusting 
screw  on the No. 1 cylinder (fig. 3) on In-line en
gines and No. 1L cylinder (fig. 4) on V8 engines 
injector rack control down as shown in figure 10  
or 1 1 , until a slight movement of the control tube 
lever  is  observed or a step-up in effort to turn the 
screw driver is  noted. This w ill p lace No. 1 or 1L 
injector in the "FULL-FUEL" position. Turn down
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53 AND 71 SERIES DIESEL ENGINES 6C-22

Figure TO—Injector Control Rack 
Adjustment (In-Line Engine)

the outer adjusting screw  until it bottoms lightly 
on the injector control tube. Then alternately  
tighten both the inner and outer adjusting screw s.

NOTE: The above step should result in placing 
the governor linkage and control tube assem bly in 
the sam e positions that they w ill attain while the 
engine is  running at full-load.

f. To be sure of the proper rack adjustment, 
the following check should be performed:

Figure 11 —Injector Control Rack Adjustment (V Engine)

Figure 12—Checking Rotating Movement of Injector Rack

(1) Move the speed control lever back and 
forth a few tim es and note a "rotating” 
movement of the injector control rack (fig. 
12) when the speed control lever is  moved 
to the maximum speed position.

(2) Hold the speed control lever in the max
imum speed position and, using a screw 
driver, or finger tips p ress downward on 
the injector control rack (fig. 13). The rack 
should then tilt downward and when the 
pressure of the screw driver is  released , 
the control rack should "spring" back up
ward.

NOTE: The setting is  sufficiently tight if the 
rack returns to its  original position. If 
the rack does not return to its  original 
position, it is  too loose .

(3) To correct this condition, back off the 
outer adjusting screw  slightly and tighten 
the inner adjusting screw .

NOTE: The setting is  too tight if, when mov
ing the speed control lever from  the 
idle to the maximum speed position, 
the injector rack becom es tight before

T - 4 2 5 0

Figure 13—Checking fnjecfor Rack Spring
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53 AND 71 SERIES DIESEL ENGINES 6C-23

the speed control lever reaches the end 
of its travel (stop under the governor 
cover). This w ill result in a slight 
step-up in effort required to move the 
speed control lever to its  maximum  
speed position and a deflection in the 
fuel rod (fuel rod deflection can be 
seen  at the bend).

(4) If the rack is  too tight, back off the inner 
adjusting screw  slightly and tighten the 
outer adjusting screw .

NOTE: After the No. 1 on 6-71, or 1L and 1R 
on V8 engine, injector rack control lever is  cor
rectly set, it must not be changed throughout the 
adjustment of the remaining injector rack control 
lev ers , since it is  set to the governor.

g. On V8 engines, position the 1R cylinder as 
described in Steps e and f previously. Repeat the 
check on 1L and 1R as outlined in Step f.

NOTE: Both injector control racks (lL an d lR )  
should be the sam e.

h. With governor control lever held in "FULL- 
FUEL" position, note rotary movement of No. 1 or 
1L and 1R on V8 engine injector rack to lever  
coupling. P ressu re  of finger tip w ill produce a 
tendency to rotate, but coupling should not be 
loose. A ll remaining injector rack control levers  
must now be adjusted to the sam e "feel" at coup
ling to ensure sam e amount of fuel injected into 
each cylinder at "FULL-LOAD” as follows:

NOTE: On V8 engines after 1L and 1R have 
been se t so they are alike the remainder of in jec
tor control racks on either cylinder head can be 
adjusted from  the front to the rear. On In-line en
gine after No. 1 is  properly set the remaining can 
be set from  front to rear.

i. Hold governor control lever in "FULL- 
FUEL” position. Adjust No. 2 injector rack control 
lever  2L or 2R on V8 engine by turning down inner 
adjusting screw  until the injector rack has moved 
to "FULL-FUEL" position. This can be noticed as 
the coupling picks up. Turn the outer adjusting 
screw  until it bottoms lightly on the injector con
tro l tube. Then alternately tighten both inner and 
outer adjusting screw s.

NOTE: When the settings are correct the racks 
of the injectors must be snug and the sam e tension  
on the ball end of their respective rack control 
lev ers  when checked with screw driver or fingers  
(figs. 12 and 13).

j. Recheck the No. 2 and No. 1 injector rack 
couplings on In-line engine with screw driver or 
finger tip to check rotary movement, or recheck  
the 2L and 1L on V8 engine.

k. If No. 1 injector rack coupling now fee ls  
loose, No. 2 injector rack coupling is  too tight. 
Correct No. 2 injector rack adjustment by loosen
ing inner adjusting screw  and tightening outer 
adjusting screw .

1. If No. 2 injector rack coupling fee ls  loose, 
correct by loosening outer adjusting screw  slightly  
and tighten inner adjusting screw .

m, When No. 2 injector rack coupling "feels"  
the sam e as No. 1, repeat this procedure (opera
tions h, i, j, k, and 1) on all remaining injector 
racks. That is , compare No. 3 injector rack coup
ling with No. 1, etc ., until all control racks are 
properly adjusted.

NOTE: An accurate rack setting in "FULL- 
FUEL" position w ill result in balanced injection  
throughout the entire operating range. Therefore, 
a "rough" idle after tune-up ca lls  for a check of 
governor, injectors and related controls. Do not 
attempt to change rack position with engine idling 
or operating at any position with engine idling or 
operating at any speed. When one rack is  adjusted 
"in" more than the others, only that one injector 
rack can reach "FULL-FUEL" position. A s a r e 
sult, maximum output of the engine w ill be reduced.

n. On V8 engines, turn the idle speed adjust
ing screw  in until it projects 3/16" from lock nut 
to perm it starting engine (fig. 14).

0. Connect throttle and stop linkage to gov
ernor cover, making sure it is  properly adjusted 
as described in ENGINE FUEL SYSTEM (6 M) of 
this manual.

p. Install rocker arm  cover and gasket.

ADJUST MAXIMUM NO-LOAD SPEED
After positioning the injector rack control 

lev ers , se t the maximum engine speed as follows:
NOTE: Be sure the buffer screw  projects 5/8" 

from  the lock nut to prevent interference while ad
justing the maximum no-load speed.

1. Loosen the high speed spring retainer lock  
nut (fig. 15), using a spanner wrench.

2. With the engine running at operating temp
erature and no-load on the engine, place the speed

Figure 14—Idle Speed Adjustment (Typical)
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53 AND 71 SERIES DIESEL ENGINES 6C-24

Figure 7 5—Adjusting No-Load High Speed

control lever in the maximum speed position. Turn 
the high speed spring retainer until the engine is  
operating at the recommended no-load speed. See 
"Specifications" at end of this section.

3. Turn high speed adjuster IN to increase, 
or OUT to decrease speed (fig. 15) until desired  
no-load setting is  obtained.

4. Hold adjuster, then tighten lock nut, using  
spanner wrench.

5. Recheck and if necessary readjust after 
tightening lock nut.

ADJUST IDLE SPEED
The engine must be at operating temperature 

when making final idle speed adjustment.
1. Start engine and operate at idle speedw hile  

observing rpm at tachom eter.
IMPORTANT: It may be necessary  to turn 

buffer screw  in to reduce surge or roll in engine. 
Do not increase engine rpm with buffer screw .

2. If necessary to adjust, loosen lock nut and 
turn id le adjusting screw  IN to increase or OUT 
to decrease (fig. 14). Lock adjusting screw  with 
lock nut when idle speed is  approximately 15 
rpm below desired setting.

BUFFER SCREW ADJUSTMENT
On vehicles equipped with engine brake s y s 

tem , the adjustment of the buffer screw  itse lf  
rem ains the sam e, but to rem ove and replace the

Figure 16—Adjusting Buffer Screw ITypical)

brake Switch at the governor, in order to make 
buffer screw  adjustment refer to "Engine Brake" 
later in this section.

With the idle speed se t, the buffer screw  may 
be adjusted as follows:

1. With the engine running at normal operating 
tem perature, turn the buffer screw  (fig. 8) in so  
that it contacts the differential lever  as lightly as 
possib le  and s till elim inates the engine roll (fig. 16).

NOTE: Do not increase the engine idle speed  
m ore than 15 rpm with the buffer screw .

2. Buffer screw  can be checked for proper 
adjustment by accelerating engine and d e-a cce ler-  
ating. When engine com es to idle from  d e-accel
eration it should roll one to two tim es and level 
off to smooth idle.

If engine ro lls  or surges more than three 
tim es, the buffer screw  needs to be adjusted in 
slightly.

If engine does not ro ll one to two tim es, the 
buffer screw  is  adjusted in too far.

3. With buffer screw  properly adjusted, hold 
the buffer screw  and tighten the lock nut and r e 
check.

4. Recheck the maximum no-load speed. If it 
has increased more than 25 rpm, backoff the buffer 
screw  until the increase is  le s s  than 25 rpm.

5. Install governor spring housing assem bly  
to governor housing and secure with two bolts and 
lock w ashers.

D iagnosis and Troubleshooting Section contained on pages 6C-49 
through 6C-62 in this manual, may be used in diagnosing and correct
ing engine malfunctions in d iese l engine m odels.
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53 AND 71 SERIES DIESEL ENGINES 6C-25

DIESEL ENGINE TUNE-UP CHARTS

Charts which follow lis t  data required for perform ing Tune-Up Operations on 
In-Line, 6 -Cylinder and 8V-71 Series engines. Refer to page 426 for Tune-Up 
Chart on 53 Series D iesel engines.

NOTE: If engine is  equipped with an engine brake, refer to Maintenance P ro
cedure covered later in this section for servicing the engine brake mechanism.

ENGINE TUNE-UP CHART 
6-71NE & 6-71N

E N G I N E  T Y P E ...........................................................6 - 7 1 N E  &  6 - 7 1 N  (2  S tro k e  Cycle)
N U M B E R  O F  C Y L I N D E R S .................................................................................................................... 6
C Y L I N D E R  N U M B E R I N G .......................... ....................................................(S e e  Fig u re  3)
F I R I N G  O R D E R ....................................................................................................................... 1-5 -3 -6 -2 -4
V A L V E  L A S H

H o t................................................................................................................0 .0 13 " G o , 0 .0 15 " N o  Go
C o ld .............................................................................................................0 .0 15 " G o , 0 .0 1 7 "  N o  Go

C Y L I N D E R  H E A D  B O L T  T O R Q U E .................................................190-200 F t . L b s .*
E N G I N E  I D L E  SPEED ...............................................................................................400-450 R P M
E N G I N E  G O V E R N E D  S P E E D  ( F u ll L o a d )  N o te  1

6 - 7 1 N E ........................................................................................................................................... 1950 R P M
6 - 7 1 N ...............................................................................................................................................2100 R P M

F U E L  I N J E C T O R  T Y P E
6 - 7 1 N ........................................................................................................................................... N60 or N65
6 - 7 1 N E ..............................................................................................................................................................N55

I N J E C T O R  V A L V E  O P E N I N G  P R E S S U R E ....................................2000-3200 PSI
C O M P R E S S I O N  R A T I O ...............................................................................................................1 8 .7 :1
C Y L I N D E R  C O M P R E S S I O N  ( M i n .) ....................................................................515 P S I * *

I N J E C T I O N  T I M I N G  D I M E N S I O N
(Ex c e p t op t. N65 In je c to r).................................................................................................1 .46 0"
( O p t. N65 In je c to r).......................................................................................................... 1 .4 8 4 " * * *

F U E L  S U P P L Y  P U M P
Capacity (a t 1500 engine R P M ) ..........................................................90 G a l. Per H r.
Relief V a lv e  O p ens ( A p p r o x ) ......................................................................................... 70  PS I
*T h re a d s  and bolt heads coated w ith international com pound #2 

part num b er 5198563 or eq uivale nt.
* * A t  sea level, w ith engine running at 600 R P M . Variatio n between 

cylinders not to exceed 25 P S I .
* * *C a m s h a f t  tim ing on inline 6 and 8 V engines equipped w ith the 

optional N65 injectors is advanced one tooth (identified by “ A ”  
stam ped on the serial n u m b e r pad of the cylinder b lo ck). W hen 
checking or setting these injectors, use tim in g  tool J-1 2 4 2  w ith 
1.48 4" dim ension instead of J-18 5 3  as used on all other injectors. 

N o te  1 :  N o -lo a d  governed speed is a p p roxim ately 150 R P M  m ore than 
full-load  speed.

ENGINE TUNE-UP CHART 
(8V-71N & 8V-71NE)

E N G I N E  T Y P E ................................................................................................................. 2 S tro ke  Cycle
N U M B E R  O F  C Y L I N D E R S .................................................................................................................... 8
C Y L I N D E R  N U M B E R I N G ....................................................................................(S e e  Fig u re 4)
F I R I N G  O R D E R ..............................................................................1 L - 3 R - 3 L - 4 R - 4 L - 2 R - 2 L - 1 R
V A L V E  L A S H

H o t ...............................................................................................................0 .0 13 " G o , 0 .0 15 " N o  Go
C o ld .............................................................................................................0 .0 15 " G o , 0 .0 1 7 "  N o  Go

C Y L I N D E R  H E A D  B O L T  T O R Q U E .................................................190-200 F t . L b s *
E N G I N E  I D L E  S P E E D ...............................................................................................400-450 R P M
E N G I N E  G O V E R N E D  S P E E D  (Fu ll Lo a d ) N o te : 1

8 V - 7 1 N ...........................................................................................................................................2100 R P M
8 V - 7 1 N E ....................................................................................................................................... 1950 R P M

F U E L  I N J E C T O R  T Y P E
8 V - 7 1 N E .........................................................................................................................................................N55
8 V - 7 1 N ........................................................................................................................................N60 or N65

I N J E C T O R  V A L V E  O P E N I N G  P R E S S U R E ....................................2000-3200 P S I
C O M P R E S S I O N  R A T I O ...............................................................................................................1 8 .7 :1
C Y L I N D E R  C O M P R E S S I O N  ( M i n .) ......................................................................515 P S I * *

I N J E C T I O N  T I M I N G  D I M E N S I O N
(Exc e p t o p t. N -65 In je c to r) ..............................................................................................1 .46 0 "
( O p t . N65 In je c to r)............................................................................................................. 1 .4 8 4 * * *

F U E L  S U P P L Y  P U M P
Capacity (a t 1500 engine R P M ) .......................................................... 90 G a l. Per H r.
R elief V a lv e  Op ens ( A p p r o x .) .......................................................................................70 P S I
*T h re a d s  and bolt heads coated w ith international com pound #2 

part nu m b er G M  5198563 or eq uivale nt.
* * A t  sea level, w ith engine running a t 600 R P M . Variation between 

cylinders not to exceed 25 P S I .
* * *C a m s h a f t  tim ing on inline 6 and 8V engines equipped w ith the 

optional N65 injectors is advanced one tooth (identified by “ A ”  
stam ped on the serial n u m b e r pad of the cylinder b lo c k). W hen 
checking or setting these injectors, use tim in g  tool J-1 2 4 2  w ith
1.48 4 " dim ension instead o f J-18 5 3  as used on all other injectors. 

N o te  1 :  N o -lo a d  governed speed is a p p roxim ately 150 R P M  more than 
full-loa d  speed.
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53 AND 71 SERIES DIESEL ENGINES 6C-26

ENGINE REPLACEMENT 
(CONVENTIONAL AND TILT CAB MODELS)

GENERAL

T h e  p r o c e d u r e  r e q u i r e d  t o  r e p l a c e  t h e  e n g i n e  

i s  g i v e n  s e p a r a t e l y  f o r  v e h i c l e s  w i t h  I n - l i n e ,  a n d  

w i t h  V - t y p e  e n g i n e s .

P r o c e d u r e s  c a n  b e  u s e d  a s  a  g u i d e  a s  t o  l o g 

i c a l  s e q u e n c e  f o r  p e r f o r m i n g  u s u a l  w o r k  r e q u i r e d  

w i t h  c o m m o n l y  u s e d  e q u i p m e n t .  T h e  m e c h a n i c ,  b y  

o b s e r v a t i o n ,  c a n  d e t e r m i n e  w h a t  a d d i t i o n a l  w o r k  i s  

r e q u i r e d  f o r  r e m o v i n g  v a r i o u s  R . P . O .  e q u i p m e n t  

i t e m s .

CAUTION
Only personnel familiar with a ir con

ditioning service procedures should at
tempt removal and/or installation of air 
conditioning units.

Figure 17—Installation of In-Line Diesel Engine
in Conventional Model (Typical)

R e f e r  t o  p e r t i n e n t  s e c t i o n s  o f  t h i s  m a n u a l  f o r  

a d d i t i o n a l  i n f o r m a t i o n  r e g a r d i n g  i t e m s  i n v o l v e d  i n  

e n g i n e  r e m o v a l .

T h e  p r o c e d u r e  r e q u i r e d  t o  r e p l a c e  a  p o w e r  

p l a n t  v a r i e s  w i t h  t h e  t y p e  o f  e n g i n e ,  d e s i g n  o f  v e 

h i c l e ,  a n d  e q u i p m e n t  i n s t a l l e d .  F i g u r e  1 7  i s  a  t y p 

i c a l  v i e w  o f  I n - l i n e  d i e s e l  p o w e r  p l a n t  i n s t a l l a t i o n  

i n  C o n v e n t i o n a l  t y p e  c a b  m o d e l .  T h e  i t e m s  i d e n t i 

f i e d  i n  t h e  i l l u s t r a t i o n  a r e  c o m m o n  t o  m o s t  t r u c k s  

h a v i n g  2 - c y c l e  D i e s e l  e n g i n e s .

O n  T i l t  c a b  v e h i c l e s ,  a  r e m o v a b l e  c o n t r o l  

i s l a n d  i s  b r a c k e t - m o u n t e d  o v e r  t h e  e n g i n e .

IN-LINE DIESEL ENGINE REMOVAL

C O N V E N T I O N A L  C A B  M O D E L S

1 .  D i s c o n n e c t  b a t t e r y  c a b l e s  t o  p r e v e n t  s h o r t  

c i r c u i t s  w h i l e  w o r k i n g  o n  e n g i n e .

2 .  D i s c o n n e c t  c a b l e s  a n d  g r o u n d  s t r a p  f r o m  

s t a r t e r .

3 .  D i s c o n n e c t  w i r i n g  a t  t e r m i n a l s  a n d  m u l t i 

p l e  w i r e  c o n n e c t o r s  o n  c a b .

4 .  D r a i n  c o o l i n g  s y s t e m .  D i s c o n n e c t  a i r  l i n e s  

f r o m  c o m p r e s s o r .

5 .  R e f e r  t o  a p p l i c a b l e  p o r t i o n s  o f  C A B  A N D  

B O D Y  ( S E C .  1 )  o f  t h i s  m a n u a l ,  a n d  r e m o v e  c a b  

f r o m  v e h i c l e .  I f  v e h i c l e  i s  e q u i p p e d  w i t h  p o w e r  

s t e e r i n g ,  d i s c o n n e c t  f l u i d  l i n e s ,  o r  r e m o v e  t h e  

p o w e r  s t e e r i n g  p u m p  f r o m  e n g i n e  w i t h  f l u i d  l i n e s  

a t t a c h e d .

6 .  D i s c o n n e c t  p r o p e l l e r  s h a f t  f r o m  r e a r  o f  

t r a n s m i s s i o n ,  a n d  r e m o v e  f a n  b l a d e s  a t  f r o n t  o f  

e n g i n e .

7 .  D i s c o n n e c t  f u e l  s u p p l y  a n d  r e t u r n  l i n e s  

f r o m  e n g i n e  f i t t i n g s .

8 .  D i s c o n n e c t  t h e  e x h a u s t  p i p e  f r o m  t h e  m a n i 

f o l d .

9 .  D i s c o n n e c t  a n d  r e m o v e  r a d i a t o r  a n d  h e a t e r  

h o s e s .

1 0 .  P o s i t i o n  o v e r h e a d  h o i s t  a b o v e  p o w e r  p l a n t  

a n d  a t t a c h  h o i s t  c h a i n s  t o  l i f t i n g  e y e s  p r o v i d e d  o n  

e n g i n e .  R a i s e  t h e  h o i s t  u n t i l  t h e  c h a i n s  a r e  t i g h t ,  

t h e n  r e m o v e  m o u n t i n g  b o l t s  a t  f r o n t  a n d  r e a r  

m o u n t i n g s .  I f  a  s u p p o r t  i s  u s e d  a t  r e a r  o f  t h e  t r a n s 

m i s s i o n ,  r e m o v e  b o l t s  t o  p e r m i t  p o w e r  p l a n t  r e 

m o v a l .

1 1 .  L i f t  p o w e r  p l a n t  o u t  o f  c h a s s i s  a n d  m o u n t  

o n  d o l l y  o r  r e p a i r  c r a d l e .

1 2 .  R e f e r  t o  T R A N S M I S S I O N S  A N D  C L U T C H E S  

( S E C .  7 )  i n  t h i s  m a n u a l ,  f o r  n e c e s s a r y  i n s t r u c t i o n s  

f o r  r e m o v i n g  t h e  t r a n s m i s s i o n  a n d  c l u t c h  f r o m  t h e  

e n g i n e .

1 G enerator
2 Power S teering

R e serv o ir Tube
3 R adiator Hose
4 G overnor L evers
5 Blower Air Inlet
6 Exhaust Pipe
7 A ir C om pressor

8 Cab F ron t Mounting
Bracket

9 Fuel L ines
10 Cab R ear Mounting

Brackets
11 Engine R ear

Mountings
12 P ropelle r Shaft
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53 AND 71 SERIES DIESEL ENGINES 6C-27

IN-LINE DIESEL ENGINE 
INSTALLATION

C O N V E N T I O N A L  C A B  M O D E L S  

( R e f e r  t o  F i g .  1 7 )

1 .  R e f e r  t o  T R A N S M I S S I O N S  A N D  C L U T C H E S  

( S E C .  7 )  f o r  n e c e s s a r y  i n f o r m a t i o n  t o  i n s t a l l  c l u t c h  

a n d  t r a n s m i s s i o n  o n  e n g i n e .

2 .  A t t a c h  o v e r h e a d  h o i s t  t o  p o w e r  p l a n t .  L i f t 

i n g  b r a c k e t s  a r e  p r o v i d e d  o n  e n g i n e .  L i f t  t h e  p o w e r  

p l a n t  i n t o  p o s i t i o n  i n  c h a s s i s  a n d  i n s t a l l  m o u n t i n g  

b o l t s .  A l s o  a s s e m b l e  s u p p o r t  a t  t r a n s m i s s i o n  ( i f  

u s e d ) .  R e f e r  t o  E N G I N E  M O U N T I N G S  ( S E C .  6 D )  

f o r  c o r r e c t  b o l t  t o r q u e  o n  e n g i n e  m o u n t i n g  b o l t s .

3 .  R e v e r s e  t h e  " E n g i n e  R e m o v a l "  p r o c e d u r e s  

t o  c o n n e c t  h o s e s ,  e l e c t r i c a l  w i r i n g ,  f u e l  l i n e s ,  

c o n t r o l s ,  e t c .

4 .  I n s ta l l  cab , r e f e r r in g  to  CABS AND BODIES 
(SEC. 1) fo r  n e c e s s a r y  in fo rm a tio n  fo r  a s se m b lin g  
ca b  m oun tings and  f ittin g  sh e e t m e ta l p a r t s .

5. C h e c k  f o r  l e a k s  i n  c o o l i n g  s y s t e m  a n d  f o r  

o i l  l e a k s  a f t e r  s t a r t i n g  e n g i n e  a n d  m a k i n g  a d j u s t 

m e n t s .

V-TYPE DIESEL ENGINE REMOVAL

C O N V E N T I O N A L  C A B  M O D E L S

1 .  D r a i n  t h e  c o o l i n g  s y s t e m ,  a n d  d i s c o n n e c t  

t h e  b a t t e r y .

2 .  R e m o v e  f r o n t  f e n d e r ,  h o o d ,  a n d  g r i l l e  a s 

s e m b l y .

3 .  R e m o v e  f l o o r  p a n  f r o m  c a b .

4 .  D i s c o n n e c t  a i r  i n l e t  h o s e  a n d  r e m o v e  a i r  

c l e a n e r .

5 .  D i s c o n n e c t  e x h a u s t  p i p e s  a n d  r e m o v e  l e f t -  

h a n d  e x h a u s t  m a n i f o l d  t o  p r o v i d e  c l e a r a n c e  p a s t  

t h e  s t e e r i n g  s h a f t .

6 .  D i s c o n n e c t  e n g i n e  c o n t r o l s  a n d  a l l  e l e c 

t r i c a l  w i r i n g .

7 .  D i s c o n n e c t  c l u t c h  h y d r a u l i c  l i n e ;  o r  r e m o v e  

c l u t c h  r e l e a s e  c y l i n d e r  a t t a c h i n g  b o l t s  a n d  l e a v e  

t h e  c y l i n d e r  l i n e  a t t a c h e d .

8 .  R e m o v e  r a d i a t o r  h o s e s  a n d  h e a t e r  h o s e s ,  

t h e n  r e m o v e  r a d i a t o r  a n d  s h r o u d  a s s e m b l y .  R e 

m o v e  f a n  b l a d e s  t o  a v o i d  d a m a g i n g  d u r i n g  e n g i n e  

r e m o v a l .

9 .  R e m o v e  p o w e r  s t e e r i n g  p u m p  a n d  b r a c k e t  

a n d  a l l o w  f l u i d  l i n e s  t o  r e m a i n  a t t a c h e d .

1 0 .  D i s c o n n e c t  t a c h o m e t e r  d r i v e  ( i f  u s e d ) .

1 1 .  I f  v e h i c l e  i s  e q u i p p e d  w i t h  a u x i l i a r y  t r a n s 

m i s s i o n ,  r e m o v e  t o w e r  a n d  l e v e r  f r o m  i n s i d e  c a b .

1 2 .  D i s c o n n e c t  p r o p e l l e r  s h a f t  a n d  s p e e d o m 

e t e r  d r i v e  a t  r e a r  o f  m a i n  t r a n s m i s s i o n .  R e m o v e  

g e a r s h i f t  l e v e r  f r o m  m a i n  t r a n s m i s s i o n .

1 3 .  A t t a c h  o v e r h e a d  h o i s t  t o  l i f t i n g  b r a c k e t s  

o n  e n g i n e .  W h i l e  s u p p o r t i n g  p o w e r  p l a n t  o n  h o i s t ,  

r e m o v e  e n g i n e  f r o n t  m o u n t i n g  a n d  b r a c k e t .  D i s 

c o n n e c t  e n g i n e  r e a r  m o u n t i n g ,  t h e n  r a i s e  p o w e r  

p l a n t  a n d  m o v e  f o r w a r d  t o  r e m o v e  f r o m  v e h i c l e .

V-TYPE DIESEL ENGINE 
INSTALLATION

CONVENTIONAL CAB MODELS
1. Refer to TRANSMISSION AND CLUTCHES 

(SEC. 7) in this manual for required information, 
and install clutch and transm ission on engine.

2. R aise power plant with hoist and position  
in ch assis . A ssem ble engine mounting parts and 
refer to ENGINE MOUNTINGS (SEC. 6D) in this 
manual for arrangement of parts and correct 
torque specifications on mounting bolts. A lso a s
sem ble support (if used) at transm ission.

3. R everse the "Engine Removal" procedures 
to connect wiring, fuel lin es, engine and clutch 
controls, etc.

4. Install fan blades, radiator and shroud a s 
sem bly, and connect exhaust pipes.

5. F ill cooling system  and add oil to bring 
crankcase oil level to "F" on dipstick.

6 . Start engine and check for leaks in cooling 
system  and for o il leaks.

7. Install floor pan in cab. Install front fender, 
hood, and grille  assem bly.

IN-LINE DIESEL ENGINE REMOVAL
(Refer to Figure 18)

TILT CAB MODELS
1. Tilt cab fully forward, secure with safety  

pin, and disconnect cables from  battery.
2. Drain cooling system .
3. Open drain cock at air com pressor d is

charge muffler to exhaust air from  air system .
4. C lose valves at cooling system  water filter  

and disconnect lin es from  engine.
5. Disconnect fuel supply and return lin es.
6 . D isconnect transm ission  controls.
7. Disconnect engine controls and any wiring 

necessary  for engine rem oval.
8 . D isconnect radiator upper and lower hose.
9. Remove front o il filler  pipe and dipstick 

tube.
10. Disconnect and rem ove air inlet pipe be

tween air cleaner and blower housing.
11. Disconnect exhaust pipe from exhaust 

manifold.
12. Disconnect air discharge line and air  

com pressor governor line.
13. Disconnect speedom eter drive at rear of 

transm ission . A lso disconnect transm ission con
tro l air lin es and wiring as required.

14. If transm ission  has a rear support, re 
move the support mounting bolts.

15. Disconnect tachom eter drive from adap
ter at rear of engine.

16. Disconnect propeller shaft at rear of 
transm ission .

17. On veh icles with air conditioning, remove
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53 AND 71 SERIES DIESEL ENGINES 6C-28

1 T ransm ission  Control 9 Coolant Hose
2 A ir P re s su re  Line (To W ater F ilter)
3 Engine R ear Mounting 10 Exhaust P ipe
4 A lternator 11 Tachom eter D rive
5 R efrigeran t L ines 12 A ir Inlet Hose 

(With A ir Conditioning) (To Blower Housing)
6 R adiator Upper Hose 13 C om pressed A ir
7 Oil F ille r  Tube D ischarge Line
8 D ipstick Tube 14 T ransm ission  t ma

Figure 18-6-71 Diesel Engine Installed ITilt Cab) (Typical)

r e f r i g e r a n t  c o m p r e s s o r  d r i v e  b e l t ,  r e m o v e  c o m 

p r e s s o r  w i t h  l i n e s  c o n n e c t e d .  S e c u r e  t h e  c o m p r e s s 

o r  i n  m a n n e r  t o  p r e v e n t  i n t e r f e r e n c e  w h e n  r e m o v 

i n g  e n g i n e .

1 8 .  W h e n  s o  e q u i p p e d ,  r e m o v e  p o w e r  s t e e r i n g  

p u m p  f r o m  e n g i n e  a n d  t i e  t h e  p u m p  ( w i t h  f l u i d  

l i n e s  c o n n e c t e d ) ,  t o  f r a m e  i n  a  m a n n e r  t o  p r e v e n t  

i n t e r f e r e n c e  w h e n  r e m o v i n g  e n g i n e .

1 9 .  R e m o v e  c a p s  f r o m  e n g i n e  r e a r  m o u n t i n g  

b r a c k e t s .

2 0 .  V e h i c l e s  w i t h  a i r  c o n d i t i o n i n g .

R e m o v e  t h e  t w o  b o l t s  a n d  w a s h e r s  w h i c h  a t 

t a c h  r i g h t  a n d  l e f t  f r o n t  e n g i n e  m o u n t i n g s  t o  c r o s s 

m e m b e r .

2 1 .  V e h i c l e s  w i t h o u t  a i r  c o n d i t i o n i n g .

a .  R e m o v e  d r i v e  p u l l e y  a n d  d a m p e r  f r o m  f r o n t  

e n d  o f  c r a n k s h a f t .

b. Remove bolts and washers which attach 
engine front support to fram e crossm em ber.

c. With front end of engine raised  and secure
ly blocked, rem ove bolts which attach front support 
to front mounting cushions and rem ove front support.

22. Attach overhead lifting equipment and 
ra ise  power plant assem bly. Check all lin es, w ir
ing, or controls to be sure all have been discon
nected, then remove power plant.

23. If it is  necessary to rem ove transm ission  
and clutch, refer to appropriate portion in TRANS
MISSIONS AND CLUTCHES (SEC. 7) of this manual 
for procedures.

IN-LINE ENGINE INSTALLATION
(Refer to Figure 18)

TILT CAB MODELS
1. Install clutch, transm ission, andtrim item s  

on engine, referring to appropriate sections in this 
manual for necessary  instructions.

2. Install power plant in ch assis  by reversing  
the "Removal" procedures previously given.

NOTE: Refer to ENGINE MOUNTINGS (SEC. 
6D) in this manual for bolt torque and other in
formation regarding mounting parts.

3. After all equipment has been installed, fill  
cooling system , engine crankcase, and power 
steering reservoir  (if used). Also check transm is
sion lubricant level.

4. Start engine, make necessary  adjustments 
and check for leaks.

V-TYPE ENGINE REMOVAL 
(TILT CAB MODELS)

(Refer to Figure 19)

1. Tilt cab fully forward, secure with safety  
pin, and disconnect cables from battery term inal.

2. Drain cooling system .
3. Open drain cock at air com pressor d is

charge muffler to exhaust air from  air system .
4. C lose valves at cooling system  water filter  

and disconnect lines from engine.
5. Disconnect fuel supply and return lin es.
6 . On veh icles with power steering, discon

nect power steering line from  reservo ir  on shift 
control pedestal and drain fluid into clean receptacle.

7. Disconnect transm ission control shaft at 
rear joint, disconnect engine controls, and other 
transm ission  controls, then rem ove gearshift con
trol pedestal assem bly.

8 . D isconnect and rem ove radiator upper and 
lower hoses and vent lines.

9. Unbolt and rem ove fan upper shroud from  
radiator.

10. Remove the front oil f ille r  pipe and dip
stick  tube.

11. Disconnect and rem ove air inlet pipe used
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53 AND 71 SERIES DIESEL ENGINES 6C-29

between air cleaner and adapter on blower housing.
12. Disconnect exhaust pipes from  exhaust 

manifolds.
13. Disconnect com pressed a ir discharge line 

at com pressor muffler.
14. At transm ission , disconnect speedom eter 

drive and transm ission  shift air lines (when used).
15. If a rear support is  used at transm ission, 

rem ove the support mounting.
16. Disconnect tachom eter drive from  engine. 

A lso disconnect all engine wiring necessary for 
engine rem oval.

17. Disconnect propeller shaft at rear of 
transm ission .

18. If vehicle is  equipped with air conditioning, 
rem ove refrigerant com pressor and disconnect 
lin es as required.

19. Remove power steering pump and tie  to 
fram e. The fluid lin es may remain attached to the 
pump.

20. Attach overhead lifting equipment to power 
plant, then rem ove engine rear mounting caps.

21. At front of engine, rem ove front mounting 
bolts. In som e instances it may be necessary  to 
rem ove fan blades and front mounting bracket to 
prevent interference with radiator core.

22. Carefully ra ise  the power plant assem bly  
out of ch assis  and support on engine stand. R e
ferring to appropriate section of this supplement 
for instructions required for removing engine trim  
item s.

T ransm ission and clutch rem oval procedures 
are covered in TRANSMISSIONS AND CLUTCHES 
(SEC. 7) in this supplement.

V-TYPE ENGINE INSTALLATION 
(TILT CAB MODELS)

1. Install clutch, transm ission, and engine 
trim  item s on engine referring to appropriate 
sections in this manual for necessary instructions. 
Figure 19 shows view of engine installation with 
typical a ccesso r ies .

2. Install the power plant in ch assis  by r e 
versing  the rem oval procedures previously given.

T ransm ission  R ear 
Support (When Used) 
T ransm ission  Control 
Shaft and Joint 
C om pressed A ir 
D ischarge Line 
Engine R ear Mounting 
L.H. Exhaust 
Connection

6 Control P edestal
7 Fan Shroud
8 Radiator Upper Hose
9 Oil F ille r  and 

Dipstick
10 Air Inlet Pipe
11 R.H. Exhaust 

Connection
12 A ir C om pressor t-mss

Figure 19-V8-71 Diesel Engine Installed (Tilt Cab) ITypical)

Refer to ENGINE MOUNTINGS (SEC. 6D) in this 
manual for bolt torque and other information re 
garding mounting parts.

3. After a ll equipment has been installed, f ill 
cooling system , engine crankcase, and power 
steering reservo ir  (when used). Also check trans
m ission lubricant level.

4. Start engine, make necessary adjustments 
and check for leaks.

IN-VEHICLE ENGINE COMPONENT REPLACEMENT

NOTE: On vehicles equipped with engine brake system . Refer to "Engine 
Brake" later in this section for removal of engine brake components.

ROCKER ARM COVER 
REPLACEMENT

On engines with an engine brake, the electrica l 
w ire connecting switch with the term inal under 
rocker arm  cover must be disconnected to allow

cover rem oval. If the wire is  to be removed from  
cover, both ends of w ire must first be disconnect
ed so w ire can turn with the threaded insulator as 
it is  threaded out with wrench.

Use new rocker arm cover gasket when in
stalling cover.
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53 AND 71 SERIES DIESEL ENGINES 6C-30

VALVE SPRING REPLACEMENT 
(CYLINDER HEAD INSTALLED)

I t  i s  p o s s i b l e ,  i f  o c c a s i o n  r e q u i r e s ,  t o  r e m o v e  

o r  r e p l a c e  t h e  e x h a u s t  v a l v e  s p r i n g s  w i t h o u t  r e 

m o v i n g  c y l i n d e r  h e a d .  T h e  s p r i n g s ,  h o w e v e r ,  a r e  

n o r m a l l y  r e m o v e d  w h e n  t h e  h e a d  i s  o f f  t h e  e n g i n e .

A n  e x h a u s t  v a l v e  s p r i n g  m a y  b e  r e m o v e d ,  

w i t h o u t  r e m o v i n g  c y l i n d e r  h e a d  f r o m  t h e  e n g i n e ,  

a s  f o l l o w s :

1 .  R e m o v e  v a l v e  r o c k e r  c o v e r .

2 .  I f  e n g i n e  b r a k e  e q u i p m e n t  i s  u s e d ,  d i s c o n 

n e c t  w i r i n g  a s  n e c e s s a r y  t o  l i f t  b r a k e  u n i t  o u t  o f  

p o s i t i o n  a n d  t o  a l l o w  r e m o v a l  o f  v a l v e  b r i d g e .

3 .  T u r n  e n g i n e  c r a n k s h a f t  s o  v a l v e  a n d  i n j e c 

t o r  r o c k e r  a r m s  a r e  i n  l i n e  h o r i z o n t a l l y .

N O T E :  I f  a  w r e n c h  i s  u s e d  o n  c r a n k s h a f t  

p u l l e y  b o l t  w h e n  t u r n i n g  c r a n k s h a f t ,  t u r n  o n l y  i n  

c l o c k w i s e  d i r e c t i o n  t o  a v o i d  l o o s e n i n g  b o l t .

4 .  D i s c o n n e c t  a n d  r e m o v e  f u e l  l i n e s  f r o m  i n 

j e c t o r  a n d  f u e l  c o n n e c t o r s .

CAUTION: Place a clean shipping cap 
over each fuel line opening in injector to 
prevent dirt from entering injector.

5 .  R e m o v e  t h e  t w o  b o l t s  h o l d i n g  r o c k e r  a r m  

s h a f t  b r a c k e t s  t o  c y l i n d e r  h e a d ,  t h e n  t i p  t h e  r o c k e r  

a r m s  u p  a n d  a w a y  f r o m  v a l v e  b r i d g e s .

6 . R e m o v e  e x h a u s t  v a l v e  b r i d g e  f r o m  g u i d e  

a t  v a l v e  s p r i n g  w h i c h  i s  t o  b e  r e p l a c e d .

7 .  T u r n  c r a n k s h a f t  t o  p l a c e  p i s t o n  a t  t o p  o f  

i t s  s t r o k e .

8 . T h r e a d  t h e  s p r i n g  c o m p r e s s o r  t o o l  ( J - 7 4 5 5 )  

i n t o  o n e  o f  t h e  r o c k e r  a r m  s h a f t  b r a c k e t  b o l t  h o l e s  

i n  c y l i n d e r  h e a d  ( f i g .  2 0 ) .

9 .  C o m p r e s s  t h e  v a l v e  s p r i n g  a n d  r e m o v e  t w o  

v a l v e  s t e m  l o c k s .  R e l e a s e  t o o l  a n d  r e m o v e  s p r i n g

Figure 20—Use of Special Tool IJ-74S5I for Replacing 
Valve Spring with Cylinder Head Installed

cap, valve spring, and spring seat.
10. R eassem ble spring seat, spring, and spring 

cap, then u se  tool in sam e manner as described  
for removal to com press spring. Install two valve 
locking keys in groove in valve stem .

11. Adjust valve bridge as directedpreviously  
in this section  under "Final Tune-up Operations."

12. Check exhaust valve clearance as directed  
previously in this section under "Final Tune-up 
Operations."

13. Install rocker arm  cover using new gasket.

VALVE PUSH ROD AND/OR 
SPRING REPLACEMENT

In case  it becom es necessary  to replace a 
push rod and/or push rod spring, the procedure 
given below may be used to accom plish the oper
ation without removing cylinder head from  engine.

1. Remove rocker arm cover.
2. Disconnect and rem ove the fuel lin es from  

injector and fuel connectors. Cap the threaded 
openings in injector to keep out dirt.

3. Remove rocker arm shaft bracket bolts at 
group of rocker arm s requiring serv ice . Remove 
rocker arm shaft from rocker arm s and brackets.

CAUTION: When removing the rocker arm  
shaft, tip back the three rocker arm s just far 
enough to perm it rem oval of shaft. Do not force  
the rocker arm s all the way back with shaft in 
place as excessive  load may bend push rods.

4 .  Loosen push rod lock nut and unscrew the 
clev is  and rocker arm assem bly from push rod. 
Remove lock nut from  push rod.

5. Assem ble special tool (J-3092-01), flat 
washer, and nut as shown in figure 2 1 , at push rod 
to be removed. Tighten push rod nut against washer 
until tension on push rod spring retainer is  r e 
lieved. Use screw driver in manner shown (fig. 21) 
to pry retainer ring out of groove in cylinder head.

NOTE: To facilitate removal of retainer ring, 
the camshaft should be turned to position the cam  
follower on camshaft lobe base c irc le . This reduces 
spring pressure against push rod spring upper seat.

6 . Remove push rod, spring, and spring upper 
and lower seats as an assem bly. Remove nut, wash
er, and tool from push rod.

7. Assem ble spring and spring seat on push 
rod and use tool (J-3092-01) with flat washer (fig.

2 1 ) and nut to com press push rod spring.
8 . Insert push rod into cavity in cam  follower  

(in cylinder head), then install retainer ring in 
groove in cylinder head.

9. Remove lock nut, washer and tool from  
push rod, then thread lock nut on push rod to end 
of threaded section.

10. Install rocker arm and c lev is  assem bly  
on push rod.
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53 AND 71 SERIES DIESEL ENGINES 6C-31

CAUTION: Push rod must be in itially threaded 
into rocker arm c lev is  until end of push rod is  
flush with, or protrudes beyond inner surface of 
c lev is  yoke. Failure to do this may resu lt in dam
age caused by piston striking valve when engine is  
cranked. Final adjustment of valve lash  is  made 
as previously directed in th is section under "Final 
Tune-up Operations."

11. Assem ble rocker arm shaft and brackets 
and bolt brackets in place on cylinder head. Fin
ished side of each bracket must be toward rocker  
arm . Tighten rocker arm shaft bracket bolts to 
90 to 100 foot-pounds torque.

12. A ssem ble fuel lin es, tightening line nuts 
to 12 to 15 foot-pounds using special wrench (J- 
8932-01).

13. Adjust exhaust valve lash and check in
jector timing. Refer to "Engine Tune-Up Oper
ations” in this section for procedure.

CYLINDER HEAD REPLACEMENT 
(IN-LINE 6-71 N/NE ENGINES)

Equipment and cab style on different veh icles  
varies to such an extent that no attempt is  made to 
enumerate every step required to rem ove cylinder 
head from  engine with engine installed. However, 
the instructions following w ill serve as a guide to 
accom plish cylinder head replacem ent.

REMOVAL
1. Drain cooling system  to level below c y l

inder head.
2. Disconnect battery.
3. Remove engine cover from  inside cab on 

conventional cab m odels, or tilt cab and secure in 
tilted  position on tilt cab m odels.

4. Disconnect and rem ove air intake hose and 
air cleaner(s) as required. Disconnect radiator 
hose from  water outlet manifold.

5. On tilt cab m odels, rem ove control island  
and brackets.

6 . D isconnect exhaust pipe from manifold.
7. Remove rocker arm cover and remove 

cover from governor housing.
8 . Disconnect fuel control rod from  injector 

rack tube and from  governor lever, then rem ove 
rod.

9. Remove bolts attaching governor housing 
to cylinder head, and rem ove bolts attaching gov
ernor drive housing to blower housing. Remove 
governor housing from  engine.

10. Remove exhaust manifold and water outlet 
manifold from cylinder head.

NOTE: If head is  to be reinstalled and there 
is  sufficient clearance, the manifolds may be left 
on the cylinder head.

11. Disconnect fuel supply line and return
line.

Figure 21—Tool Application for Replacing Push Rod

12. Remove injector rack control tube and 
brackets. Also rem ove fuel lin es from  injectors  
and fuel connectors.

CAUTION: Cover each fuel fitting opening with 
shipping cover as soon as fuel lines are removed. 
Dirt must not be perm itted to enter the fuel system .

13. If control brackets or other equipment is  
mounted on cylinder head, rem ove bracket attach
ing bolts.

14. Loosen the two bolts directly below lifting 
bracket at each end of engine which attach balance 
weight cover and flywheel housing to end plates. 
If this is  not done the ends of bolts may be in con
tact with cylinder head surfaces and interfere with 
rem oval of head.

15. Remove two bolts attaching front lifting 
bracket to balance weight cover, and the two bolts 
holding rear lifting bracket to flywheel housing.

16. Loosen rocker arm shaft bracket bolts to 
relieve tension on exhaust valve springs, then r e 
move cylinder head stud nuts and bolts.

17. Lift cylinder head off the studs, then r e 
move from  engine.

CAUTION: Do not set cylinder head on bench 
with bottom face down, as cam follower ro llers  
and injector spray tips may be damaged.

Cylinder head holding p lates (J-3087-01) should 
be attached to cylinder head to hold the head above 
bench and facilitate serv ice  operations.

18. Remove cylinder head com pression g a s
kets, oil sea ls , and water sea ls  from  block. Clean 
the cylinder head surface which m ates with cylin 
der block.

NOTE: If new cylinder head and/or compon
ents are to be installed, refer to applicable over
haul manual for necessary instructions to transfei 
parts, and make inspections and repairs to cylin 
der head.
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53 AND 71 SERIES DIESEL ENGINES 6C-32

Figure 22—Compression Gasket at Cylinder Liner

CYLINDER HEAD INSTALLATION
1. Inspect top of pistons to see that they are 

clean and free from  carbon deposits. Also check 
and, if necessary , rem ove any deposits found in 
groove and counterbores in top of cylinder block. 
Also inspect cylinder head studs for damaged 
threads.

2. Install new cylinder head com pression g as
kets and sea ls  as follows:

a. Install a new com pression gasket on each 
cylinder liner (fig. 2 2 ).

b. Place new sea l rings in the counterbores 
of water and oil holes in cylinder block.

c . Install a new oil seal in m illed groove near 
the outer edge of area covered by cylinder head 
-  do not stretch  the sea l.

NOTE: Used water sea ls , oil sea ls , and com 
pression  gaskets should never be re-used .

3. Just before installing cylinder head on en
gine make final visual check to be sure all gaskets 
and sea ls  are in place at cylinder block and prop
erly  located.

CAUTION: Com pression gaskets and/or sea ls  
which are jarred out of their proper location will 
allow leaks and "blow-by" which w ill result in poor 
perform ance and damage to engine.

4. Wipe bottom of cylinder head clean, then 
lower cylinder head onto studs and down into con
tact with block. Lubricate stud threads and contact 
area on stud nuts with International Compound #2 
or equivalent, then install stud nuts. Before tighten
ing stud nuts, be sure the rocker arm shaft bracket 
bolts are loosened so the cylinder head can seat 
squarely on se a ls  and gaskets when tightening cy l
inder head stud nuts.

®----W— i ----^— Cff
t i a i  4 2 6 10 'Q pM

'>  ■■ ■ —...... *r \
T-4128

Figure 23—Cylinder Head Bolt Tightening Sequence 
on In-Line Engine (6-71 N/NE)

5. Tighten bolts and stud nuts lightly on cam 
shaft side of head first to com press the cam fo l
lower springs. After head is  squarely seated, use  
a torque wrench to tighten nuts and bolts in s e 
quence shown in figure 23. Tighten each nut and 
bolt about one-half turn at a tim e until all are 
firm ly tightened, then finally tighten all bolts and 
nuts to 175 to 185 foot-pounds. Do not exceed the 
high lim it, as this may stretch the parts beyond 
their elastic lim it.

6 . Tighten the cover bolts (loosened when r e 
moving head) d irectly below the lifting bracket 
locations at each end of engine.

7. Using new gaskets, install lifting brackets 
and tighten bolts in sequence indicated in figure 24. 
Final torque for lifting bracket bolts is  55 to 65 
foot-pounds.

8 . Tighten rocker arm shaft bracket bolts to 
90 to 100 foot-pounds with torque wrench. Install 
injector rack control tube and lever  assem bly and 
tighten bracket bolts to 10 to 12foot-pounds. Install 
fuel lin es at injectors and fuel connector fittings. 
Use special wrench (J-8932-01) andtightenfuelline  
nuts to 12  to 15 foot-pounds torque.

9. Install exhaust manifold and connect ex 
haust pipe. Connect air intake hose.

10. Use new gaskets and install governor hous
ing assem bly at blower housing and side of cy lin 
der head.

11. Install governor control rod between lever  
in governor housing and lever on injector control 
rack. Install cover on governor housing.

12. On tilt cab models install control island. 
Connect engine controls, and any electr ica l wiring.

13. Install water manifold (if removed) and 
connect radiator hose. F ill cooling system . Connect 
battery cables.

14. Perform tune-up procedure to assure co r 
rect valve lash, injector timing, and other oper
ations involving item s which w ere disturbed in 
replacing cylinder head.

NOTE: After engine has been started and oper
ated long enough to reach normal operating tem p
erature (160°-185°F .), the cylinder head should be 
retorqued; and valve clearance and injector timing 
rechecked.
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53 AND 71 SERIES DIESEL ENGINES 6C-33

15. Install cover on cylinder head using new 
gasket. Check to see  that all c lip s, brackets, and 
lin es rem oved from  cylinder head have been r e 
installed.

CYLINDER HEAD REPLACEMENT 
(V-TYPE DIESEL ENGINE)

Equipment and cab style on different veh icles  
with V-type D iesel engines varies to such an ex
tent that no attempt is  made to enumerate every  
step required to replace cylinder head with engine 
installed . However, the instructions following w ill 
serve as a guide to accom plish cylinder head r e 
placem ent. U nless otherw ise specified, the instruc
tions apply to the cylinder head at either right- 
hand or left-hand bank of cylinders on 8V-71 
Series engines.

REMOVAL
1. Drain cooling system  to level below cylin 

der heads.
2. Disconnect battery.
3. Tilt cab forward on such m odels and secure  

cab in tilted position. On conventional cab m odels, 
the fenders and hood assem bly can remain on ve
h ic les , or if d esired  the assem bly may be removed. 
Removal of hood and fenders w ill provide better 
a ccess  for use of crane-type floor hoist to lift off 
and install cylinder head.

4. On tilt cab model veh icles, rem ove the 
control island. Carefully observe arrangement of 
wiring, controls, and brackets so they can be r e 
assem bled in original position. Disconnect exhaust 
pipe from  manifold and rem ove manifold from  
engine.

5. Disconnect fuel supply and return lines  
from  cylinder head.

6 . Loosen hose clam ps and rem ove hose from  
therm ostat housing cover. Loosen hose clam ps on 
water by-pass tube and rem ove tube.

7. Remove cylinder head rocker arm cover 
and governor housing cover. Disconnect and re 
move fuel rod between governor lever and lever  
on injector rack control tube.

8 . Loosen fuel rod cover hose clam ps, then 
move hose toward governor.

9. Remove injector control tube and brackets 
as an assem bly.

10. Remove the fuel lin es from  injectors and 
fuel connectors. Immediately cap the fittings on 
injectors and fuel connectors to prevent entrance 
of dirt.

11. Loosen rocker arm  bracket bolts to re 
lieve  valve spring pressure and cam  follower.

12. Remove bolts attaching therm ostat hous
ing to front of cylinder head.

13. Remove cylinder head bolts, andstudnuts, 
then attach lifting equipment, and rem ove cylinder

Figure 24—Lifting Bracket Bolt Tightening Sequence

head. If interference is  encountered when rem ov
ing right bank cylinder head, loosen any of the fly 
w heel housing attaching bolts which may be causing 
the interference.

NOTE: Cam follow er ro llers and injector 
spray tips may be damaged if cylinder head is  
allowed to rest on these parts. Wooden blocks 
should be placed on bench to support head at each 
end and prevent damage to injectors and cam fo l
low ers. Holding plates (J-3087-01) can be used to 
support head while cleaning.

14. Remove cylinder head com pression g as
kets (fig. 2 2 ), o il se a ls , and water sea ls  from  block. 
Clean the cylinder head surface which mates with 
cylinder block.

NOTE: If new cylinder head and/or components 
are to be installed, refer to applicable overhaul 
manual for n ecessary  instructions to transfer  
parts, and make inspections and repairs to cylin
der head.

CYLINDER HEAD INSTALLATION
1. Inspect top of pistons to s e e  that they are 

clean and free from  carbon deposits. A lso , check 
and, if n ecessary, rem ove any deposits found in 
groove and counterbores in top of cylinder block.

2. Install new cylinder head com pression gas
kets and sea ls  as follows:

a. Install a new com pression gasket on each 
cylinder liner (fig. 2 2 ).

b. P lace new sea l rings in the counterbores 
of water and oil holes in cylinder block.

c. Install a new oil sea l in m illed groove near 
the outer edge of area covered by cylinder head - 
do not stretch  the sea l.

NOTE: Used water sea ls , oil se a ls , and com 
p ression  gaskets should never be re-used .

3. Just before installing cylinder head on en
gine make final visual check to be sure all gaskets 
and sea ls  are in p lace at cylinder block. Apply 
International Compound #2 or equivalent on cylin
der head bolt threads and bolt head contact area.
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Figure 25—Cylinder Head Bolt Tightening Sequence

CAUTION: Com pression gaskets and/or sea ls  
which are jarred out of their proper location w ill 
allow leaks and "blow-by" which w ill result in poor 
performance and damage to engine.

4. Wipe bottom of cylinder head clean, then 
lower cylinder head onto studs and down into con
tact with block.

5. Start cylinder head bolts into block, and 
install stud nuts; then beginning with bolts on cam 
shaft side of head, tighten head bolts lightly to com 
p ress cam follower springs and seat cylinder head.

6 . Tighten cylinder head bolts and stud nuts 
about one-half turn in sequence shown in figure 25. 
U se torque wrench for final tightening of cylinder 
head bolts and nuts. Correct torque is  190 to 200 
foot-pounds. Do not tighten beyond the specified  
torque.

7. Cover oil drain holes in head to prevent 
foreign objects from falling into holes. Install in
jectors (if removed) referring to applicable por
tion of ENGINE FUEL SYSTEM (SEC. 6 M) of this 
manual, for instructions. Check push rods to see  
that each one is  threaded com pletely through clev is, 
before attempting to crank the engine. Damage to 
valves or push rods may occur if push rods are 
not screw ed far enough into c lev ises.

8 . Tighten rocker arm shaft bracket bolts to 
90 to 100 foot-pounds with torque wrench.

9. Install injector rack control tube and 
bracket assem bly. Torque the tube bracket bolts to 
10 to 12 foot-pounds. Check operation of injector 
rack control tube. Tube must be free in bearings 
and spring must return the injector racks to "No- 
Fuel" position after it is  moved to "Full-Fuel"  
position. If there is  binding of tube in bearings, 
strike the control tube brackets lightly with ham
m er to correct any m isalignm ent of tube bearings.

10. Install fuel lines at injectors and at fuel 
connectors. Fuel line nuts must be tightened to 12 to 
15 foot-pounds torque with specia l tool (J-8932-01).

11. Install and connect fuel rod between rack 
control tube lever and governor lever, then install 
governor housing cover. Be sure fuel rod cover 
(hose) is  moved into place and clamped in position.

12. Bolt therm ostat housing to front of cylin
der head using new gasket. Connect all radiator 
hoses and by-pass tube hoses.

13. Install exhaust manifold and connect ex
haust pipe.

14. Perform initial tune-up operations to a s 
sure correct valve clearance and injector timing, 
and other operations involving item s which w ere 
disturbed in replacing cylinder head. Tune-up pro
cedures are covered previously in this section  
under "Engine Tune-up Operations."

NOTE: Cylinder head bolt torque must be r e 
checked and "Final Tune-up Operations" must be 
perform ed after engine has been started and warm 
ed up to normal operating tem perature.

15. Install rocker arm cover using new gasket.
16. R everse the procedures given under steps  

1 through 5 under "Removal" to finish the cylinder 
head installation procedures.

17. Warm up engine and check for oil and 
water leaks. Perform final tune-up operations.

ENGINE OIL PAN REPLACEMENT

NOTE: Oil pan on most veh icles is  equipped 
with a removable sump attached to bottom of oil 
pan directly below the oil pump inlet screen . If it 
is  only necessary  to clean oil pan and/or screen, 
rem ove sump from oil pan. Use new gasket when 
installing sump and tighten bolts evenly.

Accomplish oil pan replacem ent as follows:
1. Remove the drain plug and drain the engine 

lubricating oil.
2. Detach the oil pan; take precautions to 

avoid damaging the oil pump inlet pipe and screen . 
If desired, the inlet pipe assem bly and gasket can 
be readily replaced.

3. Remove the oil pan gasket com pletely, then 
clean flange surfaces.

4. Clean the o il pan with a suitable solvent; 
dry the oil pan.

5. Inspect the oil pan for large dents or breaks 
in the metal which may n ecessitate its repair or 
replacem ent. Check for m isaligned flanges or r a is 
ed surfaces surrounding bolt holes by placing the 
pan on a surface plate or other large flat surface.

6 . When replacing the pan, use a new gasket 
and tighten the bolts evenly to avoid damaging the 
gasket or springing the pan.

7. Install the oil drain plug. Replenish crank
case  lubricating o il.

VIBRATION DAMPER, FRONT COVER, 
AND OIL SEAL

DAMPER REPLACEMENT
A vibration damper assem bly (fig. 26) is  in

stalled  at hub on front of crankshaft on 6-71 en
gines. The damper assem bly is  secured by bolts
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1 Dowel 7 Tapered Cone -
2 Crankshaft Inner
3 Vibration Damper 8 Oil Seal
4 Vibration Damper 9 Crankshaft Front

Hub Cover
5 Oil Slinger 10 Cap Screw
6 Oil Pump Drive 11 Tapered Cone -

Gear Outer t-6823

Figure 26—Vibration Damper Typical Installation

and located on hub by dowel pins. When fan is  
mounted on end of crankshaft remove fan and hub 
to allow damper rem oval. Figure 27 shows u se  of 
tool for removing damper hub.

CAUTION: DO NOT hammer or pry on damper 
sh ell as this w ill cause irreparable damage to unit.

FRONT COVER REPLACEMENT
On V-type engines the engine oil pump parts 

are assem bled into a cavity in crankshaft front 
cover. Reference should be made to applicable 
overhaul manual for instructions covering rep lace
ment of front cover and oil sea l, as w ell as the oil 
pump components.

Crankshaft front cover and oil sea l on 6-71 
engines can be replaced by following instructions 
given below;

FRONT COVER AND OIL SEAL 
REMOVAL (6-71 ENGINES ONLY)

1. Drain' crankcase and rem ove oil pan and 
gasket.

Figure 27—Use of Puller to Remove Damper 
Hub From Crankshaft

2. Remove bolt and retainer which hold pulley  
and hub on crankshaft.

3. Use puller to rem ove pulley and/or hub 
from  crankshaft. Remove pulley keys from  crank
shaft.

4. Remove vibration damper and hub using 
tool (J-4794-01) as shown in figure 27. Install pul
ley retaining bolt in threaded hole in crankshaft to 
provide a bearing point for puller screw  as shown. 
Front cone w ill be removed with damper hub.

CAUTION: Do not use hammer or pry bars to 
attempt v iscous type damper rem oval, as the 
damper shell may be dented. If shell is  dented the 
damper assem bly w ill become ineffective and w ill 
require replacem ent since it cannot be repaired.

5. Remove bolts which mount the cover to 
engine, then tap alternately with hammer at each 
side of cover to start the cover off dowel pins. 
Move cover straight away from engine until clear  
of crankshaft. Remove rear cone (1, fig . 28) from  
crankshaft. Remove cover gasket.

6 . Inspect damper rear cone which provides 
seat for oil sea l. If cone is  grooved or otherwise  
damaged, install new cone. Inspect oil slinger at 
o il pump drive gear on crankshaft. Slinger must be 
in good condition.

7. Inspect oil sea l. If lip is  worn a new seal 
must be installed. Use arbor p ress  to rem ove old 
sea l and p ress new sea l squarely into cover with 
sea l lip pointing toward inner side of cover.

FRONT COVER AND OIL SEAL INSTALLATION 
(Refer to F igs. 28 and 29)

1. Check gasket area on engine and on front 
cover. Scrape off any sea ler  or gasket portions 
which may be found.
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1 Vibration Damper
Cone

2 Front Cover
3 Oil Seal
4 Gasket
5 Crankshaft

10 9 8
6 Oil Slinger
7 Pump Drive Gear
8 Pump Driven Gear
9 Pump Idler Gear 

10 Dowel

Figure 28—Crankshaft Front Cover Mounting

2. Place new gasket at bolting flange of crank
shaft front cover and attach to engine with w ashers 
and bolts. Do not fully tighten bolts until all bolts 
have been started and threaded in until bolt heads 
contact w ashers, and the damper hub rear cone 
has been installed. (See step 3. below:)

3. Apply engine oil on oil seal lip and on 
damper hub rear cone, then install cone with taper-

TIGHTEN COVER BOLTS 
1 THROUGH 7 IN ft 

NUMERICAL SFQUENCE

Figure 29—Front Cover and Damper Cone 
Installation and Bolt Tightening Sequence

ed end of cone pointing toward front end of crank
shaft (fig. 29).

4. Following sequence shown in figure 29, 
tighten 3 /8 -2 4  bolts to 25 to 30 foot-pounds torque, 
and 1 /2 -13  bolts to 80 to 90 foot-pounds.

5. Install engine o il pan with new gasket.
6 . Install damper hub front cone, then install 

crankshaft pulley keys, pulley, retainer washer, 
and bolt. Tighten bolt to 290 to 310 foot-pounds 
torque with torque wrench.

CRANKSHAFT FRONT OIL SEAL 
REPLACEMENT 

(WITHOUT REMOVING FRONT COVER)

The method described below may be used in 
some instances to replace a crankshaft front oil 
sea l without removing front cover from  engine:

REMOVAL
1. Remove fan (if crankshaft mounted), pulley 

and damper (on In-line engines). Refer to proced
ure previously given under "Vibration Damper, 
Front Cover and Oil Seal" and follow applicable 
instructions to rem ove crankshaft pulley and damp
er hub.

2. Using a sm all bit, drill two diam etrically  
opposite holes in the oil sea l casing.

3. Thread two sheet metal screw s with a flat 
washer on each one into holes in sea l, then using 
two sm all pry bars under the w ashers, force the 
seal assem bly outward from  front cover.

IMPORTANT: Be careful not to damage the 
bore in cover.

INSTALLATION
1. Carefully clean any old sealant from  bore 

in front cover.
2. Apply thin coat of sealant to outer diam eter 

of new seal assem bly. Also, apply a coat of clean  
grease to lip of oil sea l.

3. With the lip of seal pointed toward engine, 
start seal assem bly into bore of front cover. Using 
a hollow tube as a driving tool against outer diam 
eter of sea l, tap the seal assem bly evenly until 
flush with the outer face of front cover.

4. On In-line engines install vibration damper 
on crankshaft, following instructions previously  
given under "Vibration Damper, Front Cover and
Oil Seal." Start the pulley straight and true on 
crankshaft.

5. A ssem ble pulley retaining parts and fan 
assem bly (when used). C orrect torque for pulley 
retaining bolt is  290 to 310 foot-pounds.

Follow recommended procedures covering testing, inspection, and 
adjustments for best resu lts.
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S3 AND 71 SERIES DIESEL ENGINES 6C-37

ENGINE SENDING UNITS AND SWITCHES

OIL PRESSURE GAUGE SENDING UNIT

GENERAL
An electr ic  oil p ressu re gauge system  is  used  

to show oil p ressu re  at instrument panel. The 
pressu re  sending unit is  installed in o il manifold 
threaded into o il gallery boss at right side of engine 
cylinder block below exhaust manifold on 8V-71 
engine.

On 6-71 engine, the sending unit is  at left side  
of cylinder block just ahead of flywheel housing.

The oil p ressu re gauge circuit is  operative 
only when engine control switch is  turned on.

TEST
In case  e lectr ic  oil gauge system  fa ils  to 

function, or if it g ives an apparent fa lse  reading, 
system  may be checked as follows:

1. Connect test lamp of not more than 2 C.P. 
between battery cable term inal on starter solenoid  
and the body of sending unit. If lamp fa ils  to light, 
the unit is  not grounded, and the threaded hole and 
the threads on the unit should be checked for m etal- 
to-m etal contact. If the lamp lights the unit can be 
considered grounded. (DO NOT USE A LAMP OF 
OVER 2 C.P.) When replacing sending unit do not 
u se compound on threads.

2. Remove the w ire from  the unit term inal 
and connect the test lamp between the unit term inal 
and the battery cable term inal on the starter so le 
noid. If the lamp lights, start engine and observe  
if the lamp changes intensity. A satisfactory unit 
w ill change the lamp intensity at different engine 
speeds (changes in oil pressure).

3. Connect the w ire and check wiring for open 
circuit between unit and gauge on instrument panel. 
A wiring diagram is  attached to back side of in
strum ent panel a c c e ss  cover.

4. If no defective wiring or connections exist, 
install new gauge.

NOTE: No attempt should be made to repair 
either the gauge or the sending unit.

LOW OIL PRESSURE SWITCH

OPERATION
The low o il p ressu re  switch is  installed on oil 

manifold adjacent to o il p ressu re gauge sending 
unit. On 8V-71 engine the oil manifold is  at right 
side of engine toward rear, while on 6-71 In-line  
engine it is  on left side of engine.

When there is  no o il pressure or if pressure  
is  le s s  than three pounds, the switch points are 
closed . If circuit is  energized by turning on the 
engine control switch, the "Low O il” te ll-ta le  light

illum inates and warning buzzer sounds.
Whenever oil p ressu re in creases sufficiently  

(approx. 4 psi) the diaphragm in switch causes 
points to open and te ll-ta le  light goes out and buzz
er stops.

CIRCUIT TEST
When engine control sw itch is  turned on with 

engine stopped, the low  oil te ll-ta le  light should 
illum inate ana buzzer should sound. If buzzer 
sounds but light does not com e on, check for burned- 
out bulb and/or defective wiring. If te ll-ta le  light 
illum inates but buzzer does not sound check the 
alarm  buzzer and circu its.

ENGINE OIL TEMPERATURE 
SENDING UNIT

GENERAL
Some vehicles are equipped with an e lec tr ic 

ally-operated engine oil tem perature gauge system . 
With this equipment, a threaded boss is  provided 
in engine oil pan to accommodate the temperature 
sending unit. Unit is  threaded into oil pan boss.

CIRCUIT TEST
1. U se a 12-volt, 2-candlepower bulb with, 

test leads to check sending unit for proper ground' 
connection. Clip one lead to sending unit body and 
other lead to 12-volt term inal. If test bulb lights, 
the unit is  properly grounded. If bulb does not 
light, check for presence of sealing compound 
around threads of unit. Remove compound and r e 
peat test. Make sure unit is  properly grounded 
before proceeding with next test.

3. Remove test lead from  body of unit, d is
connect term inal w ire, and connect lead to term 
inal of the unit. If bulb lights, engine unit is  in
ternally short-circu ited  and should be replaced.

4. Remove test light and connect w ire to unit 
term inal.

5. If engine sending unit tests  satisfactorily  
under the above conditions, check following item s 
according to nature of difficulty.

a. If gauge does not reg ister when control 
switch is  turned on there may be a break in the 
circuit between the gauge and the control switch or 
a short between this lead and ground.

b. If gauge shows abnormally high or low 
reading when engine tem perature is  known to be 
normal, refer to appropriate "Wiring Diagrams"  
booklet for wiring layout, and check for open or 
shorted circuit.

NOTE: Do not use compound on threads when 
installing unit in oil pan.
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53 AND 71 SERIES DIESEL ENGINES 6C-38

ENGINE BRAKE 
(OPTIONAL EQUIPMENT ITEM)

SUPPLY HOUSING
DRONE HOUSING

1 Injector Push Rod Clevis
2 Master Piston Fork
3 Master Piston

4 Control Valve
5 Oil Connector
6 Injector Control Tube

7 Exhaust Valve Bridge
8 Slave Piston
9 Solenoid Valve T-6ioo

Figure 30—Cut-Away View of Engine Brake Mechanism

DESCRIPTION AND OPERATION

The engine brake mechanism con sists  of a 
number of units so arranged as to increase the 
effectiveness of engine as a brake. Cut-away view  
(fig. 30) shows engine brake unit installation.

The increase in braking effectiveness is  ac
com plished by transfer of injector push rod motion 
to a hydraulic m aster cylinder and piston which in 
turn operates a slave piston located above one ex
haust valve bridge at each cylinder. A s the injec
tor push rod m oves upward, engine oil admitted 
to oil circuits through 3-way solenoid valve, is  
trapped between m aster piston and slave piston so 
that slave piston is  forced downward against valve 
bridge to open exhaust valves momentarily. This 
occurs as piston approaches upper-dead-center of 
stroke, thereby releasing the air com pressed  
above piston. Without the engine brake m echanism, 
the air com pressed on piston up stroke forces  
piston back down and tends to offset the braking 
which resu lts when piston is  forced upward. By 
releasing the com pressed air from cylinder at top 
of piston stroke at all cylinders, a constant brak
ing action takes place whenever foot is  removed 
from  accelerator. As accelerator is  depressed, a 
switch breaks e lectrica l circuit to oil supply so le 
noid valve and engine brake is  no longer effective.

A manually-operated switch on instrument 
panel perm its driver to turn engine brake on or off. 
Degree of braking when descending grades is  con
trolled to a great extent by shifting transm ission  
into a gear which w ill provide the required r e 
tardation. Refer to driving instructions in "Owner's 
and D river's Manual" for specific information on 
use of engine brake.

Figure 34 is  a schem atic arrangement of the 
electrica l units used with engine brake. Refer to 
figure 33 for schem atic layout of engine brake 
system  components.

ENGINE BRAKE MAINTENANCE

No periodical maintenance operations are r e 
quired at engine brake mechanism; however, an 
inspection should be made at scheduled engine 
maintenance intervals to determ ine condition of 
sw itches and wiring which are part of the system . 
Keep all e lectrica l connections clean and tight.

Adjustments for valve bridge clearance and 
buffer screw  m icro-sw itch operation are included 
in the unit replacement procedures covered later 
in this section under "On-Vehicle Engine Brake 
Component Replacement."

Refer to "Engine Brake Trouble D iagnosis 
Chart" later in this section for possib le causes
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53 AND 71 SERIES DIESEL ENGINES 6C-39

SUPPLY HOUSING

JUNCTION TERMINAL CONNECTING WIRE

.  feed  w ir e  _ , N«
"V [FROM SWITCH AT GOVERNORI '

A -  Oil Connector 
B -  Wire Junctions and Brackets

C -  Threaded Oil Hole Plugs 
D -  Drone Housings T-6144

Figure 37 —Engine Brake Mechanism on 6-71 Engine

1 O il P a ssa g e  P lug
2 D rone H ousing A ssem b ly
3 O il Connector

4 Supply Housing A ssem b ly
5 Solenoid V alve A ssem b ly
6 F eed  W ire

r  - A
7 W iring Junction
8  M aster P iston  Fork A ssem bly

Figure 32—Engine Brake Mechanism on 8V-71 Engine

and rem edies for various problem s which could be 
traced to the engine brake system .

ON-VEHICLE ENGINE BRAKE 
COMPONENT REPLACEMENT

GENERAL
The engine brake system  functions the sam e 

on In-line engines as on V-type engines; however, 
on In-line engines two supply housings are used  
and each one is  connected to a pair of drone hous
ings (fig. 31). Two supply housings and two drone 
housings are used at each bank of cylinders on 
8V-71 engines (fig. 32). The sam e arrangement of

housings is  used at both cylinder banks. Refer to 
figure 33 for schem atic arrangement of units and 
hydraulic c ircu its.

The sam e arrangement of e lectrica l wiring, 
sw itches, and solenoid valves is  used on 6 -cylinder  
and 8 -cylinder engines; i.e ., the sw itches are con
nected in se r ie s  and the solenoid valves are wired  
in parallel (fig. 34).

The following instructions cover procedures 
in logical sequence for removing and installing the 
engine brake system  components from an In-line 
6 -cylinder engine or one bank of an 8V-71 engine. 
U nless otherwise indicated the instructions apply 
to either the 6 - ,  or 8 -cylinder engine.
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53 AND 71 SERIES DIESEL ENGINES 6C-40

1 Injector Push Rod
2 P iston Extension
3 Master Piston
4 Adjusting Screw
5 Slave Piston
6 Valve Bridge
7 Exhaust Valves
8 Control Valve
9 Check Valve

10 Buffer Screw Switch
11 Buffer Screw
12 Governor Lever (Internal)
13 Supply Unit Solenoid Valve
14 Engine Oil Pump
15 Crankcase

3

■l|(— I#

NOTE: Refer to fig. 7 (schematic layout of 

electrical units) for other electrical information.

To drone units 

\

T-6172

Figure 33—Schematic Arrangement of Brake Units and Hydraulic Circuits

Figure 34—$chematic Arrangement of Engine
Brake Electrical Wiring

ENGINE BRAKE COMPONENT 
REMOVAL

1. Remove valve rocker arm  cover from  cy l
inder head.

2. Disconnect solenoid w ires from  feed wire 
term inals.

3. Loosen lock nut on oil connector(s), then 
use wrench (fig. 35) to turn the connector into the 
drone unit far enough to perm it removal of either 
housing.

4. Loosen and rem ove the supply and drone 
housing hold-down bolts, then lift off the housing 
assem b lies. Remove the o il connector sea l ring 
from  the counterbore(s) in housing.

5. If necessary, to rem ove the wire term inal 
bracket, rem ove the bracket clamp bolt (fig. 37) 
and rem ove the bracket assem bly from  fuel tube 
r ise r s . Disconnect all attached w ires.

6 . To rem ove feed w ire, use wrench in man
ner shown in figure 37 to thread the insulator out 
of head. Both ends of wire must be free to allow  
wire to turn with insulator.

ENGINE BRAKE COMPONENT 
INSTALLATION

1. Check valve bridge adjustment as directed
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53 AND 71 SERIES DIESEL ENGINES 6C-41

Figure 35—Removing or Installing Oil Connector

under "Engine Tune-Up Operations" earlier  in this 
section.

NOTE: The valve bridge adjusting screw  lock  
nut must not be loosened or tightened with bridge 
in place. Hold the bridge with v ise  to avoid bending 
bridge guide or valve stem .

2. If wiring term inal bracket was removed, 
locate bracket assem bly at fuel tube r ise r s  and 
tighten clamp bolt with end wrench. Install feed  
w ire and insulator in threaded hole in cylinder 
head flange, then connect feed wire at term inal on 
bracket (fig. 37).

3. If necessary to in sta ll fuel tubes, the stand
ard tubes cannot be used with engine brake mech
anism . The longer, curved tubes (fig. 5) must be 
used to provide space for the engine brake hous
ings. When installing fuel tubes tighten tube nuts 
with torque wrench and adapter to 12 to 15 foot
pounds.

4. Lay out the engine brake housing assem 
b lies and attaching parts in positions shown in 
figure 31 for 6-71 In-line engine or figure 32 for 
8V-71 engine.

5. Install oil connector screw  and lock nut

Figure 36—Installing Oil Connector in Housing 
IPrior to Housing Installation)

( f ig .36) in drone housing assem bly. Screw  must 
be installed far enough to avoid interference with 
supply housing sea l when assem bling parts on en
gine.

NOTE: Unused threaded opening in drone hous
ings must be closed  with special self-lock ing  
threaded plug.

6 . P lace o il connector sea l ring in counter
bore o il hole in oil supply housing(s) (fig. 38).

7. P lace hold-down bolts through the engine 
brake housings, then set the housings in place over 
rocker arm  shafts. The m aster piston fork and 
guide assem b lies must fit over the injector push 
rod c lev ise s .

8 . Tighten the hold-down bolts alternately in 
gradual stages to seat parts solidly at cylinder 
head, then tighten bolts (fig. 39) to 90 foot-pounds 
with torque wrench.

9. O bserve oil connector sea l ring (fig. 38) 
and if n ecessary  use narrow screw driver to seat 
the sea l squarely in counterbore in housing and

■ f l l
WIRE ENDS 

DISCONNECTED TO AVOID 
DAMAGE FROM TWISTING

LOOSENING OR TIGHTENING TERMINAL BRACKET CLAMP REMOVING OR INSTALLING THREADED WIRE INSULATOR

Figure 37—Engine Brake Unit Wiring Replacement
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53 AND 71 SERIES DIESEL ENGINES 6C-42

COUNTERBORE

Figure 38—Oil Connector Seal Ring

recess  in oil connector screw  head. Back out the 
o il connector screw  with wrench until screw  head 
makes m etal-to-m etal contact with adjacent housing 
From  this position back off the oil connector screw  
1/3-turn to provide working clearance, then hold 
screw  and tighten lock nut.

10. Refer to "Engine Tune-Up Operations" 
earlier  in this section to adjust valve bridge c lea r
ance at each valve rocker arm.

11. Check injector timing at each injector 
using timing gauge. Refer to "Engine Tune-Up 
Operations" earlier  in this section for necessary  
information.

12. Connect supply housing solenoid valve 
w ires to term inals on term inal bracket (fig. 37).

13. Turn engine crankshaft to point where ex
haust valves are closed and injector is  in fu el-d e-  
livery  position. Loosen lock nut on slave piston  
adjusting screw , then with wrench and special 
fee ler  gauge (fig. 40) adjust slave p iston-to-valve  
bridge clearance to 0.066 inch and tighten lock nut. 
Recheck clearance at both feet of slave piston. If 
clearance differs between the two piston feet, ad
just clearance under foot having least space. Hold

Figure 39—Torquing Housing Hold-Down Bolls 
I8V-71 Engine Shown)

Figure 40—Adjusting Slave Piston Clearance

screw  and tighten lock nut.
NOTE: The foregoing adjustment must be 

made at each slave piston.
14. Turn on engine control switch and engine 

brake switch at instrument console. Checkfor con
tinuity of e lectr ica l circuit to the solenoid term in
a ls . Make corrections as necessary to assure oper
ation of all e lectr ica l units.

15. Install rocker arm cover(s).

ENGINE BRAKE SWITCH 
REPLACEMENT AND ADJUSTMENT

GENERAL INFORMATION
Three sw itches connected in ser ie s  as illu s 

trated in figure 34, are used to operate the engine 
brake system . The manually operated switch on 
control panel must be turned on in order for engine 
brake to function. Also there must be a closed c ir 
cuit through switch at clutch lever  (fig. 41) and 
m icro switch at buffer screw  (fig. 45) to supply 
current to solenoid valves at brake supply housings.

CLUTCH LEVER SWITCH REMOVAL
NOTE: Key numbers in text refer to figu re41.
1. Tilt the cab, and remove splash panel to 

expose clutch lever and switch.
2. Disconnect w ires (6) from  term inals on 

switch (3).
3. Remove bolts attaching switch (3) to brac

ket (4), and rei.iove switch.

CLUTCH LEVi:R SWITCH INSTALLATION
NOTE: Key numbers in text refer to figure 41.

1. Position clutch lever switch (3) at lower 
side of bracket (4), then install bolts to attach 
switch to bracket.

2. Connect switch w ires to term inals.
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53 AND 71 SERIES DIESEL ENGINES 6C-43

1 Clutch Pedal Lever
2 Switch Actuating L ever
3 Engine Brake Switch

4 Switch Bracket
5 Cab Sub-Fram e
6 Switch W ires mu?

Figure 43—Removing or installing Switch Actuating Rod

Figure 41-Clutch Switch Installation

1 Switch
2 G overnor H ousing
3 B rack et A ttaching Nut
4 Sw itch B rack et

5 Sw itch A djustm enl
S lots

6 W ire T erm in a ls
7 D iode

Figure 42-Loosening or Tightening Switch 
Bracket Mounting Nut

3. Check lever extension (2) which must be in 
place and securely attached to clutch lever in p osi
tion shown.

4. Use test light to check operation of clutch 
lever switch. When clutch pedal is  depressed the 
switch must break the circuit (contacts open). When 
foot is  rem oved from  clutch pedal, switch must 
p ass current (contacts closed).

5. Install splash shield and tighten attaching 
screw s firm ly.

BUFFER SCREW SWITCH REMOVAL
1. Disconnect w ires from switch term inals 

(6 , fig. 42).

 ̂ j,
SPECIAL BUFFER SCREW

SWJTCH BRACKET 
ATTACHING NUT

Figure 44—Buffer Screw Installation

2. U se two wrenches in manner shown in fig 
ure 42, and loosen nut (5) which secu res switch  
bracket (4, fig . 42) to flanged buffer screw .

3. Thread nut off threads on bracket and r e 
move switch and bracket assem bly (fig. 45).

4. Remove actuating rod (fig. 43) from  special 
buffer screw .

5. If necessary to replace and/or adjust buffer 
screw , use screw driver as shown in figure 44 to 
turn buffer screw  after loosening lock nut. Note 
that attaching nut and lock nut must be in position  
on buffer screw  before the buffer screw  is  threaded 
into governor housing.

NOTE: Procedure for adjusting buffer screw  
is  covered under "Engine Tune-Up Operations" 
earlier  in this section.

BUFFER SCREW SWITCH INSTALLATION
1. Insert actuating rod (fig. 43), sm all end 

f irst, into buffer screw .
2. Position buffer screw  switch and bracket
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53 AND 71 SERIES DIESEL ENGINES 6C-44

Figure 45—Removing or Installing Switch and 
Bracket Assembly at Buffer Screw

assem bly at buffer screw  (fig. 45), and start nut on 
bracket threads. Turn switch bracket so term inal 
spades point toward rear of engine and bracket is  
in vertical position as shown. Tighten attaching nut

finger tight while holding bracket in position.
3. Use two wrenches in manner shown in fig 

ure 15, and while bracket is  held to prevent turn
ing, tighten attaching nut firm ly.

4. Check position of diode (7, fig . 42). The 
diode lead from  pointed end of diode must be con
nected to sam e term inal on switch as the feed  
w ire to brake unit solenoid. Lead at opposite end 
of diode must be grounded to switch mounting screw .

5. Connect the two w ires to switch term inals, 
then move engine throttle lever to "NO FUEL" 
position. Switch must actuate (click) when governor 
throttle lever is  moved to "NO FUEL" position and 
again actuate when throttle lever is  moved out of 
"NO FUEL" position. Loosen switch mounting 
screw s and move the switch to make necessary  
adjustment. Slots (5, fig. 42) in switch bracket 
allow for positioning switch in relation to actuating 
rod (fig. 45).

NOTE: A 12-volt test light may be used to 
determ ine when switch is  actuated. The control 
switch must be turned on to supply current to 
switch feed wire during test.

ENGINE BRAKE TROUBLE DIAGNOSIS CHART

PROBLEM PROBABLE CAUSE REMEDY

Engine F ails to Start. 1. Solenoid valves stuck in "On" 
position.

1. Be sure electric  current is  
"Off" to Engine B rakes. If 
solenoid valve rem ains "On" 
with current off, replace the 
supply housing assem bly.

Sudden Drop in Engine Lube 
Oil P ressu re .

1. Oil in let supply sea l m issing, 
or damaged.

2. Solenoid valve sea l m issing, 
or damaged.

3. Fuel pipe leakage.

1. Replace sea l.

2. Replace supply housing.

3. Check fuel pipe nuts for tight
n ess. Torque requirement is  
12-15 foot-pounds. Inspect 
fuel pipe for damage, espec
ially at flare end. Replace if 
defective. Change engine lube 
oil.

One or Two Cylinders Fail 
to Brake. (Loss of Braking 
Horsepower.)

1. Slave piston control valve 
stuck in "Off" (down) position.

2. Slave piston control valve 
failure.

3. Slave piston clearance adjust
ment incorrect.

4. Engine brake housing oil con
nectors or sea ls  leaking.

1. Remove control valve; clean  
valve and bore. Replace valve, 
if necessary.

2. Remove valve, clean bore and 
replace with new valve.

3. Adjust slave piston clearance.

4. Replace defective oil connec
tor sea ls .
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53 AND 71 SERIES DIESEL ENGINES 6C-45

ENGINE BRAKE TROUBLE DIAGNOSIS CHART (CONT’D)

PROBLEM PROBABLE CAUSE REMEDY

Supply housing solenoids do not 
control braking operation.

1. Solenoid sea l m issing, or 
damaged.

1. Install supply housing a ssem 
bly with functioning compon
ents.

Solenoids Will Not Energize. 1. Circuit breaker(fig. 34) open
ing.

2. Switch at clutch lever and/or 
at buffer screw  failed, or 
out-of-adjustm ent.

1. Check for short circuit in 
wiring. Repair wiring and/or 
replace circuit breaker.

2. Adjust sw itches for proper 
operation. Replace switch,
if  defective.

Engine Bra^e Slow to Operate. 1. Lube oil cold and too thick.

2. Solenoid valve filter  screen  
clogged, or sea ls  damaged.

3. Lube oil contaminated.

4. Switch operation sluggish.

1. Allow engine to warm up be
fore operating brakes.

2. Install good supply housing 
assem bly.

3. Check for dirt- in lube o il. 
Change oil if n ecessary.

4. Readjust or replace switch. 
Check for proper operation 
of throttle and clutch return 
springs.

One or More Cylinders Fail to 
Stop Braking or Engine Stalls.

1. One or m ore slave piston  
control valves stuck in "On" 
position.

2. Solenoid valve exhaust p a ss
age plugged.

3. Clutch switch stuck in the 
"On" position.

4. Buffer screw  switch set too 
tight.

1. Cheek control valve for bind
ing, rem ove, clean, and r e 
p lace if n ecessary . Check 
lube oil for dirt.

2. Clean oil exhaust port in bot
tom  of supply housing.

3. Check switch condition. R e
place, if necessary.

4. Reposition switch and check 
switch operation.

No Engine Braking. 1. Circuit breaker opening, or 
defective.

2. Low engine o il p ressu re .

3. Switches misadjusted, or de
fective.

1. Check for short circuit in 
wiring harness or solenoid  
lead - replace circuit breaker.

2. Minimum oil p ressu re re 
quired is  25 p si.

3. Readjust or replace sw itches.

Engine M isses or L oses Power. 1. Slave piston adjustment too 
tight.

1. R eset slave piston clearance  
to 0.066-inch as directed in 
text.
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53 AND 71 SERIES DIESEL ENGINES 6C-46

RECOMMENDED ENGINE BRAKE TORQUE VALUES

PART TORQUE

Exhaust Valve Bridge Adjusting Screw Lock Nut. (Must 
not be tightened while bridge is  installed in engine.)
Hold Bridge in V ise When tightening Nut......................................

Engine Brake Hold-down B olts ......................................................

Fuel Line Nut .......................................................................................

20-25 F t.-L bs. 

88-92 Ft.-L bs. 

12-15 F t.-L bs. 

15-18 Ft.-L bs.Slave P iston Adjusting Screw Lock Nut ....................................

Figure 46—Lubrication Diagram (Schematic for 8V-71 N/NE Diesel EnginesI
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53 AND 71 SERIES DIESEL ENGINES 6C-47

OIL FILLER

DRAIN TO 
CAM POCKETS

50 PSI 
O IL PRESSURE 

REGULATOR VALVE

105 PSI 
SAFETY VALVE 
IN OIL PUMP

'IN LET  SCREEN

15 PSI 
DIFF. PRESSURE 
FILTER BY-PASS 

VALVE T-4151

Figure 47—Lubrication Diagram (Schematic for In-Line 6-71 N/NE Diesel Engine)

ENGINE LUBRICATION

Figures 46 and 47 schem atically illustrate  
the arrangement of oil g a ller ies  and passages for 
In-line and V-type engines.

All engines have an oil cooler unit, an oil f i l 
ter, and pressure re lief valves as shown. Oil pump 
output p ressu re  is  controlled by pressure regula
tor valve in oil pump body.

Inlet to oil pump is  through a fixed type inlet

screen  in oil pan sump. All crankshaft and connect
ing rod bearings are pressure lubricated. D rilled  
p assages carry oil to cam shaft and balance shaft 
bearing.

Valve operating m echanism  is  lubricated from  
an oil gallery in cylinder head which is  supplied 
with oil from  cylinder block oil gallery. Oil is  sup
plied to rocker arm shafts through holes drilled  
at lower ends of rocker arm shaft bracket bolts.
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53 AND 71 SERIES DIESEL ENGINES 6C-48

E xcess oil from  rocker arm s lubricates lower lobes are splash lubricated from  oil which co llects  
ends of push rods and cam follow ers. Camshaft in pockets below cam shaft(s).

TORQUE WRENCH SPECIFICATIONS

Torque figures shown are at various points indicated with 
threads clean and dry unless otherwise indicated.

Item F t.-L bs.

Cylinder Head Bolts and Nuts .............................................  190-200*

Exhaust Manifold Stud Nuts .................................................  30-35

Rocker Arm Shaft Bracket Bolts .........................................  90-100

Pulley and Damper to Crankshaft B o l t ..............................  290-310

Oil F ilter Center Bolt ............................................................  40-50

Oil Pan Drain Plug .................................................................... 35-40

Lifting Bracket Bolts (In-Line E n g in e ) ..............................  55-60

Rack Control Tube Bracket B o l t s .........................................  10-12

Front Cover Bolts
3 /8 -2 4  ................................................................................... 25-30
1 /2-13  ................................................................................... 80-90

Oil Pan Bolts ...............................................................................  10-12

Valve Bridge Adjusting Screw Lock N u t ..........................  25-30

* Bolt and stud threads, nuts, and bolt head contact areas coated  
with International Compound #2 or equivalent. International 
Compound #2 is  available in quart containers -  Part Number 
5198563.

The “DIAGNOSIS AND TROUBLESHOOTING” section contained on 
pages 6C-49 through 6C-52 in this manual, may be used in diagnosing and 
correcting engine malfunctions in diesel engine models.
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S3 AND 71 SERIES DIESEL ENGINES 6C-49

DIAGNOSIS AND TROUBLESHOOTING
(53 AND 71 SERIES DIESEL ENGINES)

Contents of this section are listed  in Index below:

TESTING AND DIAGNOSIS
Locating a M isfiring Cylinder
Checking Com pression P ressu re
Engine Out of Fuel
Fuel Flow Test
Fuel Quality
Fuel P ressure Test
Engine Oil P ressu re  Test
Cooling System
Crankcase P ressu re
Exhaust Back P ressu re
A ir Box P ressu re
Air Inlet R estriction
Proper U se of Manometer

TROUBLESHOOTING

Hard Starting
Low Starting Rpm 
Low Com pression  
Fuel

Abnormal Engine Operation
Uneven Running or Frequent Stalling
Detonation
Lack of Power

Exhaust Smoke A nalysis 
Black or Grey Smoke 
Blue Smoke 
White Smoke 

No Fuel or Insufficient Fuel 
Air Leaks 
Fuel Flow  
Faulty Fuel Pump 

High Lubricating Oil Consumption 
External Leaks 
Internal Leaks 
Oil Control at Cylinder 

Low Oil P ressu re  
Lubrication Oil 
P ressu re  Gauge 
Circulation
Oil Pump 

E xcessive Crankcase P ressu re  
Cylinder Blow-By  
Breather R estriction  
A ir From Blower or Air Box 
E xcessive Exhaust Back P ressu re  

Abnormal Engine Coolant Temperatures
Above Normal Operating Temperatures 
Below Normal

TESTING AND DIAGNOSIS

Certain abnormal conditions which som etim es 
interfere with satisfactory engine operation, to
gether with methods of determining cause of such 
conditions, are covered on the following pages.

SATISFACTORY ENGINE OPERATION 
DEPENDS PRIMARILY ON:

1. The p resence of an adequate supply of air 
com pressed to a sufficiently high com pression  
p ressu re .

2. The injection of the proper amount of fuel 
at the right tim e.

Lack of power, uneven running, ex cessiv e  v i
bration, stalling at idle speed, and hard starting, 
may be caused by either low com pression, faulty 
injection in one or more cylinders, or lack of suf
ficient air.

Since proper com pression, fuel injection and 
the proper amount of a ir  are important to good 
engine perform ance, detailed procedures for their 
investigation are given as follows:

LOCATING A MISFIRING CYLINDER 
(Refer to Fig. 1)

1. Start the engine and run it at part load until 
it reaches normal operating temperature.

2. Stop the engine and rem ove the valve rocker 
cover(s). D iscard the gasket(s).

3. Check the valve clearance 0.024" for the 
53 Series engine and 0.014” for 71 Series engine 
as described earlier  in this section.

4. Start the engine and hold an injector fo l
lower down with a screw driver, to prevent oper
ation of the injector. If the cylinder has been m is
firing, there w ill not be any noticeable difference 
in the sound and operation of the engine. If the cy l
inder has been firing properly, there w ill be a 
noticeable difference in the sound and operation 
when the injector follower is  held down. This is
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53 AND 71 SERIES DIESEL ENGINES 6C-50

In je c to r P lu n g e r F o llo w e r
TP 3794

Figure 1 —Locating a Misfiring Cylinder

sim ilar to short-circuiting a spark plug in a gaso
line engine.

5. If the cylinder is  firing properly, repeat 
the procedure on the other cylinders until the 
faulty one has been located.

6 . Provided the injector operating m echanism  
of the faulty cylinder is  functioning satisfactorily , 
rem ove the fuel injector and install a new one by 
perform ing the rem oval and installation procedure 
outlined in ENGINE FUEL SYSTEM (SEC. 6M) of 
this manual.

If installation of a new injector does not e lim 
inate m isfiring, check the com pression p ressu res.

CHECKING COMPRESSION PRESSURE 
(Refer to Fig. 2)

1. Start the engine and run it at approximately 
one-half rated load until normal operating tem per
ature is  reached.

2. With the engine stopped, remove the fuel 
lin es from  the injector and the fuel connectors.

3. Remove the injector and install the adapter 
and pressure gauge from  Diagnosis Kit (J-9531-01) 
(fig. 6). Refer to ENGINE FUEL SYSTEM (SEC. 
6 M) in this manual for procedure to rem ove in
jectors.

4. Use one of the fuel lines as a jumper con
nection between the fuel inlet and return passage  
to perm it fuel to flow directly to the return passage.

5. Start the engine and run it at 600 rpm. Ob
serve  and record the com pression pressure indi
cated on the gauge.

NOTE: Do not crank the engine with the start
ing motor to check the com pression p ressu re.

Com pression p ressu re is  affected by altitude 
as follows:

Figure 2—Checking Compression Pressure ITypical)

Min. Com pression P ressu re , P si Altitude, Feet
53 Series 71 Series Above Sea Level

540 515 0
500 480 2,500
465 440 5,000
430 410 7,500
395 380 1 0 ,0 0 0

6 . Perform  Steps 2 through 5 on each cylinder. 
The com pression pressure in any one cylinder 
should not be le s s  than 515 psi on Series 71 (540 
p si for 53 S eries engine) at 600 rpm. In addition, 
the variation in com pression p ressu res between 
cylinders of the engine must not exceed 25 psi at 
600 rpm.

Low cylinder p ressu res may result from  any 
one of severa l causes:

a. Piston rings may be stuck or broken. To 
determine the condition of the rings, rem ove the 
air box cover and inspect them by pressing  on the 
com pression rings with a blunt tool (fig. 3). A 
broken or stuck com pression ring w ill not have a 
"spring like" action.

b. Com pression p ressu re may be leaking past 
the cylinder head gasket, valve seats, injector 
tubes, or through a hole in the piston.

ENGINE OUT OF FUEL
The problem  in restarting the engine after it 

is  run out of fuel stem s from  the fact that after the 
fuel is  exhausted from  the fuel tank, fuel is  then 
pumped from  the prim ary fuel strainer and som e
tim es partially removed from  the secondary fuel 
filter  before the fuel supply becom es insufficient 
to sustain engine firing. Consequently, these com
ponents must be refilled  with fuel and the fuel 
lines purged of air in order for the system  to pro
vide adequate fuel for the in jectors.
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53 AND 71 SERIES DIESEL ENGINES 6C-51

Figure 3—Inspection for Broken or Stuck Piston Rings ITypicalI

When an engine is  run out of fuel inadvertently, 
there is  a definite procedure to follow for restart
ing the engine. The procedure is  outlined below:

1. F ill the fuel tank with the recommended 
grade of fuel o il. If only partial filling of the tank is  
p ossib le , add a minimum of ten gallons of fuel.

2. Remove the prim ary fuel strainer shell and 
elem ent from  the strainer cover and fill the shell 
with fuel o il. Install the sh ell and element.

3. Remove and fill the secondary fuel filter  
shell and elem ent with fuel o il as in Step 2.

4. Start the engine. Checkthe filter and strain
er for leaks.

NOTE: In som e instances, it may be necessary  
to rem ove a valve rocker cover and loosen a fuel 
pipe nut in order to bleed trapped air from  the fuel 
system . Be sure the fuel pipe is  retightened s e 
curely before replacing the rocker cover.

P rim er (J-5956) may be used to prim e the 
entire fuel system . Remove the filter  plug in the 
fuel filter  cover and install the prim er. Prim e the 
system . Remove the prim er and install the filter  
plug.

FUEL FLOW TEST (Fig. 4)
1. Disconnect the fuel return tube and hold 

the open end in a suitable container.
2. Start and run the engine at approximately 

1 2 0 0  rpm and m easure the fuel flow from  the r e 
turn tube for one minute.

NOTE: At least .6  gallons of fuel on 53 Series  
and .9 gallons on 71 Series engine should flow  
from  the return line per minute.

3. Be sure all line connections between the 
fuel supply and the pump are tight so no air w ill be 
drawn into the fuel system ; then, im m erse the end 
of the fuel return line into the fuel in the container.

Figure 4—Fuel Flow Test

A ir bubbles rising to the surface of the fuel will 
indicate a leak on the suction side of the pump.

FUEL QUALITY
The quality of the fuel oil used for d iesel en

gine operation is  a major factor in satisfactory  
engine perform ance and life . The fuel o ils selected  
must be clean, com pletely distilled , stable, and 
non-corrosive. Enlist the aid of your supplier in 
obtaining proper fuel o il. The responsibility for 
clean fuel lines with the fuel supplier as w ell as 
with the operator.

DISTILLATION RANGE, CETANE NUMBER, 
AND SULFUR CONTENT are three of the most 
important properties in the selection  of d iesel 
fuels for optimum combustion and minimum wear. 
Engine speed, load, and atmospheric temperature 
influence the selection  of the fuels with respect to 
distillation range and cetane number. THE SUL
FUR CONTENT OF THE FUEL MUST BE AS LOW 
AS POSSIBLE, to avoid excessive  deposit formation 
and premature wear.

FUEL PRESSURE TEST
The fuel pressure gauge is  designed for use in 

checking fuel p ressu re at the injector with the 
engine in operation. Remove the jumper line from  
the injector to the return fuel manifold and connect 
the fuel gauge in place of the jumper line (fig. 5). 
Refer to "Fuel P ressure"  chart following:

FUEL PRESSURE

Engine
SPEED (RPM)

12 0 0 1800 2 1 0 0 2 2 0 0 2600
6V-53
6-71
8V-71

30-65
45-70

45-70
45-70

45-70
45-70

45-70 45-70
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53 AND 71 SERIES DIESEL ENGINES 6C-52

Figure 5—Checking Fuel Pressure at Injector

ENGINE OIL PRESSURE TEST
To check operating oil pressure connect the 

0 - 1 0 0  p ressu re gauge to the oil gallery or into oil 
line from  gallery to o il filter .

Start engine. For satisfactory p ressu res refer  
to following chart:

OIL PRESSURE

Engine
SPEED (RPM)

1 20 0 1800 2 1 0 0 2 2 0 0 2600

6V-53

6-71

8V-71

30-60  
Min. 18

35-55 
Min. 25

38-60 
Min. 27

50-70  
Min. 28

40-60  
Min. 30

50-70  
M-n. 30

40-60  
Min. 30

40-60  
Min. 32

COOLING SYSTEM
Refer to ENGINE COOLING SYSTEM (SEC. 

6 K) of this manual for cooling system  checks.

CRANKCASE PRESSURE
The crankcase p ressu re indicates the amount 

of a ir that has passed  between the o il control rings 
and the liner into the crankcase, most of which is  
clean a ir  from  the air box. A slight p ressu re  in the 
crankcase is  needed to prevent the entrance of dust.

A lo ss  of eiigine lubricating oil through the 
breather tube, crankcase ventilator, or dipstick  
hole in the cylinder block is  indicative of ex c e ss 
ive crankcase pressu re. The maximum crankcase 
p ressu re is  shown in the following chart:

CRANKCASE PRESSURE
(Max. in Inches of Water)

SPEED (RPM1
Engine 12 0 0 1800 2 1 0 0 2600
6V-53 1 .0
6-71 2 .0 2 .8 3.1
8V-71 0.5 1 .1 1.5

The causes of high crankcase p ressu re may be 
traced to excessive  blow-by due to worn piston  
rin gs, a hole or crack in a piston crown, loose  
piston pin retainers, worn blower oil se a ls , defec
tive blower, cylinder head or end plate gaskets, 
or excessive  exhaust back pressure. A lso, the 
breather tube or crankcase ventilator should be 
checked for obstructions.

The crankcase p ressu re may be checked with 
the manometer in the Engine D iagnosis Test Kit 
(J-9531-01) (fig. 6). The manometer shouldbecon
nected to the oil level dipstick opening in the cy l
inder block. Check the readings obtained at various 
engine speeds with the specifications in the chart.

EXHAUST BACK PRESSURE
A slight pressure in the exhaust system  is  

norm al. However, excessive  exhaust backpressure  
seriou sly  affects engine operation. It may cause an 
in crease in the air box p ressu re with a resultant 
lo ss  of efficiency of the blower. This means le s s  
air for scavenging which resu lts in poor combus
tion and higher tem peratures. The maximum ex
haust back pressure (no-load) is  shown in the fo l
lowing chart:

EXHAUST BACK PRESSURE -  NO LOAD 
(Max. in Inches of Mercury)

SP EED (RPM)
Engine 1 2 0 0 1800 2 0 0 0 2 1 0 0 2600
6V-53
6-71
8V-71

1 .2
.09

2 .8
2 .1

3.5
2 .6

3.5
2 .6

2.7

Due to variations in exhaust system s (hori
zontal or vertica l stacks) the above chart is  typical.

Causes of high exhaust back pressure are 
usually a result of an inadequate or improper type 
of m uffler, an exhaust pipe which is  too long or too 
sm all in diam eter, an ex cessiv e  number of sharp 
bends in the exhaust system , or obstructions such  
as ex cessiv e  carbon formation or foreign matter 
in the exhaust system .
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53 AND 71 SERIES DIESEL ENGINES 6C-53

The exhaust back pressu re, m easured in inch
es  of m ercury, may be checked with the manometer 
in the Engine Diagnosis T est Kit (J-9531-01) (fig. 
6). The manometer or pressure gauge is  connected 
to the exhaust manifold by removing the 1 / 8 " pipe 
plug which is  provided for that purpose. If there is  
no opening provided, one can be made by drilling  
an 11 /32” hole in the exhaust manifold companion 
flange and tapping a 1 / 8 " pipe thread.

Check the readings obtained at various speeds 
(no load) with the specifications in the "Exhaust 
Back Pressure"  chart.

AIR BOX PRESSURE
Proper a ir  box pressure is  required to main

tain sufficient air for combustion and scavenging 
of the burned gases. Low air b o x p ressu re is  caus
ed by a high a ir  inlet restriction , damaged blower 
rotors, an air leak from  the air box, such as leak
ing end plate gaskets, a clogged blower air inlet 
screen .

AIR BOX PRESSURE (Min. in Inches of Mercury) 
(Max. Exhaust Back P ressu re  (Full Load)

Engine
6V-53
6-71
8V-71

SPEED (RPM)
1 2 0 0

3.2
2.3

1800

7.6
6.4

2 1 0 0

1 0 .1
8 .2

2600
8.4

(Zero Exhaust Back Pressure)

6V-53 5.2
6-71 1.7 4.3 6 .0
8V-71 1 .1 3.8 5.0

Lack of power or black or grey exhaust smoke 
are a lso  indications of low a ir  box pressu re.

To check the a ir  box p ressu re connect a man
om eter to the air box drain tube.

Check the readings obtained at various speeds 
with the specifications in the chart.

AIR INLET RESTRICTION
E xcessive restriction  of the air inlet w ill 

affect the flow of a ir to the cylinders and resu lt in 
poor combustion and lack of power. Consequently, 
the restriction  must be kept as low as possib le  
considering the s ize  and capacity of the a ir  cleaner. 
An obstruction in the air inlet system  or dirty or  
damaged air cleaners w ill result in a high blower 
in let restriction .

The air inlet restriction  may be checked with a 
water manometer connected to a fitting in the air 
intake ducting located two inches above the air  
inlet housing. When practicability prevents the 
insertion of a fitting at this point, the manometer 
may be connected to the engine a ir  inlet housing.

1 Adapter - Male 11 Hoses
2 Adapter - Female 12 Hose
3 Tachometer Cable 18 Connector
4 Fuel Pressure Gauge 14 Bushing
5 Compression Gauge 15 Adapter
6 Tachometer 16 Manometer - Mercury
7 Compression Gauge Adapter 17 Manometer - Water
8 Thermometer 18 Hose
9 Pressure Gauge 0-100# 19 Mercury

10 Pressure Gauge 0-15# ”**■*»*'

Figure 6—Diagnosis Test Kit

The restriction  at th is point should be checked at a 
specific  engine speed. Then, the air cleaner and 
ducting should be removed from  the a ir inlet hous
ing and the engine again operated at the sam e  
speed while noting the manometer reading.

The difference between the two readings, with 
the a ir cleaner and ducting and without the air  
cleaner and ducting, is  the actual restriction  caused  
by the air cleaner and ducting.

Check the normal a ir  intake vacuum at various 
speeds (at no-load) and compare the resu lts with 
the following chart:

AIR INTAKE RESTRICTIONS 
(In Inches of Water)

(Max. With Dirty Air Cleaner (Oil Bath or Dry)

SPEED (RPM)
Engine
6V-53
6-71
8V-71

120 0

12.4
12.4

1800

25.0
25.0

2 1 0 0

25.0
25.0

2600
24.5

(Max. With Clean Air Cleaner 
(Oil Bath or Dry) With Precleaner)

6V-53
6-71 8.7 13.4 15.9

14.7

8V-71 8.7 13.4 15.9

(Max. With Clean Air Cleaner (Dry) No Precleaner

6V-53
6-71 5.2 9.1 11.5

9.2

8V-71 5.2 9.1 11.5
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53 AND 71 SERIES DIESEL ENGINES 6C-54

Figure 7—Comparison of Column Height for 
Mercury and Water Manometer

PROPER USE OF MANOMETER
The U-tube manometer is  a prim ary m easur

ing device indicating pressure or vacuum by the 
difference in the height of two columns of fluid.

Connect the manometer to the source of p res
sure, vacuum, or differential p ressu re . When the 
p ressu re  is  imposed, add the number of inches one 
column of fluid travels up to the amount the other 
column travels down to obtain the p ressu re (or 
vacuum) reading.

The height of a column of mercury is  read 
differently than that of a column of water. Mercury 
does not wet the inside surface; therefore, the top 
of the column has a convex m eniscus (shape). Water 
w ets the surface and therefore has a concave men
iscu s . A mercury column is  read by sighting hor
izontally between the top of the convex mercury 
surface (fig. 7) and the sca le . A water manometer 
is  read by sighting horizontally between the bottom  
of the concave water surface and the sca le .

Should one column of fluid travel further than 
the other column, due to minor variations in the 
inside diameter of the tube or to the p ressu re im 
posed, the accuracy of the reading obtained is  not 
im paired.

The manometer reading may be converted into 
other units of measurement by u se of the pressure  
conversion chart.

PRESSURE CONVERSION CHART

1 " water = .0735" mercury
1 ” water .0361 psi
1 " mercury = .491 psi
1 " m ercury = 13.6" water
1 ” p si = 27.7" water
1 " psi = 2.036" mercury

All Tune-up Operations and Adjustments 

Should Be Performed Carefully and In 

Proper Sequence
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53 AND 71 SERIES DIESEL ENGINES 6C-55

TROUBLESHOOTING

The satisfactory performance of a Diesel en
gine depends on two items of foremost impor
tance, (1) Sufficiently high compression pressure, 
and (2) The injection of the proper amount of 
fuel at the right time.

The first one of these items depends entirely 
on pistons, piston rings, valves, and valve operat
ing mechahism; the second item depends on in
jectors and their operating mechanism, and fuel 
system.

Lack of engine power, uneven running, exces
sive vibration, and tendency to stall when idling 
may be caused by either a compression loss or

faulty injector operation.
The causes of trouble symptoms may be 

varied; therefore a hit-and-miss search should 
be avoided. A proper diagnosis of symptoms is an 
orderly process of diagnosing the symptoms. An 
“orderly process” means to check the most proba
ble common cause first; then proceed with the 
next probable cause.

The quick reference Trouble Shooting Charts 
on pages following list symptoms, with probable 
causes, and remedies. References are made to 
other charts, also to various sections in this man
ual, which list correct remedies and procedures.

HARD STARTING
LOW STARTING R.P.M.

IMPROPER LUBE OIL VISCOSITY-Refer to “Lubrication System” ( SECTION O). 

INFREQUENT OIL CHANGES—Change oil at recommended intervals.

LOW BATTERY OUTPUT-Check for the following:
1. Poor or Shorted Connections—Properly connect or replace leads and terminals.
2. Undercharged or Defective—Recharge or replace battery.
3. Low Ambient Temperature—Use a starting aid.

FAULTY STARTER OR LOOSE STARTER CONNECTIONS-Replace starter or tighten con
nections.

LOW COMPRESSION

EXHAUST VALVES STICKING OR BURNED—Overhaul cylinder head. 
COMPRESSION RINGS WORN OR BROKEN—Overhaul cylinder liner assemblies. 
CYLINDER HEAD GASKET LEAKING—Replace cylinder head gasket.
IMPROPER VALVE CLEARANCE ADJUSTMENT-Adjust valve clearance. 
BLOWER NOT FUNCTIONING—Check blower drive shaft and couplings. 
EMERGENCY SHUT-OFF VALVE PARTIALLY OR COMPLETELY CLOSED-Reset.

FUEL

AIR LEAKS, FLOW OBSTRUCTION, FUEL PUMP-Refer to “No Fuel or Insufficient Fuel” 
chart. T-6931
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53 AND 71 SERIES DIESEL ENGINES 6C-56

HARD STARTING—Cont. 

FUEL—Cont.

INJECTOR RACKS NOT IN FULL FUEL POSITION-Check control tube for binds and reset 
governor and control rack, if necessary.

FUEL TANK OR FUEL FILTER EMPTY—Fill fuel tank or prime filter.
IMPROPER GRADE AND TYPE FUEL-Refer to Current Diesel Fuel Oil Service Bulletin.

DILUTED FUEL—Check storage and handling methods.
IMPROPERLY FILTERED OR RESTRICTED FUEL FLOW-Refer to “No Fuel or Insufficient 

Fuel”
AIR IN FUEL SYSTEM -Bleed air from fuel system at secondary fuel filter.

ABNORMAL ENGINE OPERATION

UNEVEN RUNNING OR FREQUENT STALLING

CYLINDERS CUTTING OUT-Check for the following:
1. Valve Clearance Set Incorrectly—Readjust valve clearance as directed under “Valve Lash” 

in “Engine Tune-up” section.
2. Insufficient Fuel—Refer to “No Fuel or Insufficient Fuel”.
3. Faulty Injector—Refer to “Injector Tests” under “Fuel Injectors” in “Fuel System” 

(SECTION 6 C ).
COOLING SYSTEM TEMPERATURE BELOW NORMAL-Refer to “Abnormal Engine Coolant 

Temperatures”.
NO FUEL OR INSUFFICIENT FUEL-Refer to “No Fuel or Insufficient Fuel”.
FAULTY INJECTORS—

1. Improper Timing of Injectors—Retime injectors as directed under “Injector Timing” 
in (Section 6C ),

2. Incorrect Rack Setting—Readjust injector racks as outlined in (Section 6C ).
3. Injector Spray Tip Leaks—Replace fuel injector.

CYLINDER PRESSURES LOW-Refer to “Hard Starting”.
GOVERNOR INSTABILITY (HUNTING)-Check for the following:

1. Governor Instability—Perform engine tune-up.
2. Binding Injector Rack—Replace injector.
3. Faulty Adjustments—Perform tune-up operations in sequence as instructed in “Engine 

Tune-up” section.
IMPROPER GRADE AND TYPE FUEL-Refer to Current Diesel Fuel Oil Service Bulletin. 

DILUTED FUEL—Check storage and handling methods.
IMPROPERLY FILTERED OR RESTRICTED FUEL FLOW-Refer to “No Fuel or Insufficient 

Fuel” T-6932
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53 AND 71 SERIES DIESEL ENGINES 6C-57

ABNORMAL ENGINE OPERATION-Cont. 

DETONATION

OIL PICKED UP BY AIR STREAM-Check for the following:
1. Oil Pull Over From Air Cleaners—Remove, clean, and fill air cleaners with engine oil to 

proper oil level.
2. Accumulation in Air Box—Clean air box and air box drain tubes.
3. Defective Blower to Cylinder Block Gasket—Remove blower and gasket and install a new 

gasket and reinstall blower.
4. Leaking Blower Oil Seals—Remove and overhaul blower.

LOW COOLANT TEMPERATURE—Refer to “Abnormal Engine Coolant Temperatures” chart.
FAULTY INJECTORS-Check for the following:

1. Improper Timing—Retime injectors as directed under “Injector Timing” in 
( Section 6 C).

2. Check Valve Leaking—Replace injector.
3. Spray Tip Holes Enlarged—Replace injector.
4. Broken Spray Tip—Replace injector.

LACK OF POWER

IMPROPER ENGINE ADJUSTMENTS-Check for the following:
1. Governor Gap Set Incorrect—Perform tune-up operations as directed in 

(Section 6 C ).
2. Rack Setting Incorrect—Perform tune-up operations as directed in 

( Section 6 C ).
3. Injector Timing Incorrect—Time fuel injectors as directed under “Injector Timing” in 

(Section 6C ).
4. Valve Clearance Set Incorrectly—Readjust valve clearance as directed under “Valve Lash” 

in “Engine Tune-up” section.
INSUFFICIENT FUEL-Refer to “No Fuel or Insufficient Fuel”
INSUFFICIENT AIR-Check for the following:

1. Air Cleaners Damaged or Clogged—Remove and clean, repair or replace damaged parts.
2. Cylinder Liner Air Inlet Ports Clogged—Clean cylinder liner ports.
3. Low Compression—Refer to “Low Compression” in “Hard Starting’.’
4. Blower Air Intake Obstructed—Check and clean air cleaner and air inlet horn and screen.
5. Excessive Exhaust Back Pressure—Inspect exhaust pipe and muffler and replace if 

damaged. T-6933
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53 AND 71 SERIES DIESEL ENGINES 6C-58

EXHAUST SMOKE ANALYSIS

(Checks to be made with water outlet temperature of 160°F. minimum)

BLACK OR GRAY SMOKE

INCOMPLETELY BURNED FUEL—Check for the following:
1. Insufficient Combustion Air—High exhaust back pressure (measured with manometer) — 

Check exhaust piping and muffler for obstruction.
2. Restricted Air Inlet—

a. Cylinder liner ports clogged—Clean liner ports.
b. Air cleaner clogged or damaged—Remove and clean, repair or replace damaged parts.
c. Emergency stop not completely open—Check operation of emergency shutdown device 

and adjust if necessary.
d. Blower to air horn screen clogged—Remove screen and clean.

EXCESSIVE FUEL OR IRREGULAR FUEL DISTRIBUTION-Check for the following:
1. Improper Injector Rack Setting—Perform operations as directed in 

( Section 6 C ).
2. Improper Timing of Injectors—Time fuel injectors as directed under “Injector Timing” 

in ( Section 6 C ).
3. Faulty Injectors—Replace injectors.
4. Lugging Engine—Correct driving practices.

IMPROPER GRADE OF FUEL-Refer to Current Diesel Fuel Oil Service Bulletin.

BLUE SMOKE

FUEL OR LUBRICATING OIL NOT BURNED IN CYLINDER (BLOWN THROUGH CYL
INDER DURING SCAVENGING PERIOD)-Check for the following:
1. Internal Lubricating Oil Leaks—Refer to “High Lubricating Oil Consumption”
2. Pullover of Air Cleaner Oil—Oil level to high or to light viscosity.

FAULTY INJECTOR-Refer to “Uneven Running or Frequent Stalling” in “Abnormal Engine 
Operation”

COOLING SYSTEM TEMPERATURE BELOW NORMAL-Refer to “Abnormal Engine Coolant 
Temperatures’.’

WHITE SMOKE

MIS-FIRING CYLINDERS-Check for the following:
1. Faulty Injectors—Replace injectors.
2. Low Compression—Refer to “Hard Starting’.’
3. Low Cetane Fuel—Refer to Current Diesel Fuel Oil Service Bulletin. T-6934

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



53 AND 71 SERIES DIESEL ENGINES 6C-59

NO FUEL OR INSUFFICIENT FUEL

AIR LEAKS

LOW FUEL SUPPLY—Fill fuel tank.
LOOSE CONNECTIONS OR CRACKED FUEL LINES—Tighten connections and replace defec

tive lines and fittings, then make “Fuel Flow Test.”
DAMAGED FUEL OIL STRAINER GASKET—Replace gasket.
FAULTY INJECTOR TIP ASSEMBLY-Make “Fuel Pressure and Flow Tests” after ascertaining 

that all fuel lines and connections are assembled correctly. Replace faulty injectors.

FUEL FLOW

FUEL FILTER OR LINES RESTRICTED—Make “Fuel Pressure and Flow Tests” and clean 
primary filter element or replace secondary and injector filter elements, also fuel lines if 
necessary.

TEMPERATURE LESS THAN 10°F. ABOVE THE POUR POINT OF FUEL-Refer to 
Current Diesel Fuel Oil Service Bulletin.

RESTRICTED FITTING MISSING FROM RETURN MANIFOLD—Install new restricted fitting. 

FAULTY FUEL PUMP

RELIEF VALVE NOT SEALING—Make “Fuel Pressure and Flow Tests” and clean and inspect 
valve and seat assembly.

WORN GEARS OR PUMP HOUSNG-Replace gear and shaft assembly and fuel pump if housing 
is damaged.

FUEL PUMP NOT ROTATING—Check condition of fuel pump drive and blower drive and replace 
if necessary.

HIGH LUBRICATING OIL CONSUMPTION
EXTERNAL LEAKS

OIL LINES AND CONNECTIONS LEAKING—Tighten or replace defective parts.
GASKET OR OIL SEAL LEAKS—Replace defective gaskets or oil seals.
HIGH CRANKCASE PRESSURE-Refer to “High Crankcase Pressure”.
EXCESSIVE OIL IN AIR BOX-Refer to “Detonation” in “Abnormal Engine Operation”.

INTERNAL LEAKS

BLOWER OIL SEAL LEAKING—Remove and overhaul blower.
OIL COOLER CORE LEAKING—Replace oil cooler core and use a good cooling system cleaner to 

remove oil from water passages.
ENGINE BLOCK END PLATE GASKETS LE AKIN G—Replace block to end plate gaskets.

T-6935
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HIGH LUBRICATING OIL CONSUMPTION-Cont. 

OIL CONTROL AT CYLINDER

53 AND 71 SERIES DIESEL ENGINES 6C-60

OIL CONTROL RINGS WORN, BROKEN, OR IMPROPERLY INSTALLED—Replace rings on 
piston.

PISTON PIN RETAINER LOOSE—Replace piston retainer and defective parts.
SCORED LINERS, PISTONS, OR OIL RINGS—Remove and replace defective parts.
PISTON AND ROD ALIGNMENT (CAUSED BY WORN CRANKSHAFT THRUST WASHERS) 

—Replace worn and defective parts.
EXCESSIVE OIL IN CRANKCASE—Fill only to “FULL” mark on dipstick.

LOW OIL PRESSURE
(Check to be made with engine water outlet temperature of 160°F. minimum)

LUBRICATING OIL

SUCTION LOSS—Check oil level and bring to “FULL” mark on dipstick or correct installation 
angle.

LUBRICATING OIL VISCOSITY-Check for the following:
1. Wrong Viscosity Lubricating Oil—Refer to “Lubrication” (Section 0 ).

2. Plugged Oil Cooler—Clean oil cooler if oil temperature is abnormally high.
3. Fuel Oil Dilution—Check for fuel leaks at injector seal ring, and fuel jumper line 

connections.

PRESSURE GAUGE

FAULTY GAUGE—Replace gauge.
GAUGE LINE OBSTRUCTED—Remove and clean line, replace if necessary.
ORIFICE PLUGGED—Remove and clean orifice.

CIRCULATION

FILTER CLOGGED—Remove and clean or replace element.
COOLER CLOGGED—Remove oil cooler and clean.
COOLER BY-PASS VALVE NOT FUNCTIONING PROPERLY-Remove by-pass valve, clean 

valve and valve seat and inspect valve spring.
PRESSURE REGULATOR VALVE NOT FUNCTIONING PROPERLY-Remove pressure regu

lator valve and clean and inspect spring.
EXCESSIVE WEAR OF CRANKSHAFT BEARINGS—Change engine bearings, clean oil pan, 

refer to “Engine Oil Viscosity Chart” for proper grade, and change oil filter element.
GALLERY, CRANKSHAFT OR CAMSHAFT PLUGS MISSING-Replace plugs. T-6936
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LOW OIL PRESSURE-Cont. 

OIL PUMP

INTAKE SCREEN PARTIALLY CLOGGED—Remove oil pan and screen, clean oil pan and screen, 
refer to “Engine Oil Viscosity Chart” and refill crankcase and change oil filter element.

RELIEF VALVE NOT PROPERLY FUNCTIONING—Remove and inspect valve, valve bore, and 
spring.

AIR INTAKE IN PUMP INLET SYSTEM—Disassemble piping and install new gaskets.
PUMP WORN OR DAMAGED—Remove pump, clean and replace defective parts.
LEAK PRESSURE SIDE—Remove pump and replace gasket.

EXCESSIVE CRANKCASE PRESSURE

CYLINDER BLOW-BY

CYLINDER HEAD GASKET LEAKING—Remove and replace head gaskets.
PISTON AND LINER DAMAGED—Remove and replace piston and liner.
PISTON RINGS WORN OR BROKEN—Remove and replace piston rings.
PISTON PIN RETAINER LOOSE-Remove.

BREATHER RESTRICTION

OBSTRUCTION OR DAMAGE TO BREATHER—Clean, repair or replace breather.

AIR FROM BLOWER OR AIR BOX

DAMAGED BLOWER-TO-BLOCK GASKET—Remove blower and gasket, replace with new 
gasket.

ENGINE BLOCK END PLATE GASKETS LEAKING—Replace block to end plate gaskets. 
BLOWER OIL SEAL LEAKING—Remove and overhaul blower.

EXCESSIVE EXHAUST BACK PRESSURE

EXCESSIVE MUFFLER RESISTANCE—Repair or replace muffler.
OBSTRUCTION IN MUFFLER—Repair or replace muffler.
EXHAUST PIPING—Replace damaged pipes. T-6937
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53 AND 71 SERIES DIESEL ENGINES 6C-62

ABNORMAL ENGINE COOLANT TEMPERATURES

ABOVE NORMAL OPERATING TEMPERATURES

INSUFFICIENT HEAT TRANSFER-Check for the following:
1. Scale Deposits in Cooling System—Clean cooling system with a good cooling system 

cleaner and flush thoroughly.
2. Radiator Core Plugged Preventing Normal Air Flow—Clean outside of radiator core.
3. Fan Belt Loose—Tighten fan belt.
4. Improper Installation—Improper shrouding of fan.

POOR CIRCULATION—Check for the following:
1. Coolant Level too Low—Fill radiator to filler neck.
2. Hoses Collapsed or Disintegrated—Replace hoses.
3. Thermostat Damaged—Replace thermostat.
4. Water Pump Impeller Loose on Shaft—Replace impeller or shaft.
5. Inadequate Water Supply on Suction Side of Pump—Caused by:

a. Radiator Clogged—Clean radiator.
b. Combustion Gases in Cooling Water—Replace all head gaskets and inspect cylinder 

heads for cracks or injector tube leaking.
c. Air in Cooling System—Caused by:

(1) Air Leak on Suction Side of Water Pump—Replace defective parts.
(2) Thermostat Housing Vent Holes Plugged—Clean.

BELOW NORMAL

POOR CIRCULATION—Check for the following:
1. Thermostat Inoperative—Replace thermostat.
2. Thermostat Seat Damaged—Replace thermostat.
3. Thermostat Seal Damaged—Replace seal. T-6938
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SECTION 6D

ENGINE MOUNTINGS

GENERAL DESCRIPTION

Cushion-type mountings are used at both front 
and rear of engine on all veh icles. The various 
types of mountings are illustrated throughout this 
section and the accompanying chart lis ts  torques 
to be used in tightening mounting bolts and bracket 
bolts.

GENERAL MAINTENANCE

Engine mountings should be inspected period
ica lly  and if found damaged or deteriorated they 
should be replaced.

IMPORTANT: Broken or deteriorated mounts 
can cause m isalignm ent and eventual destruction  
of certain drive train components. A lso, when a 
single mounting failure occurs, the remaining 
mountings are subjected to abnormally high 
s tr e s s e s .

When inspecting engine mounts, check all at
taching bolts and nuts for tightness.

MOUNTING CUSHION 
REPLACEMENT

IMPORTANT: When supporting engine to re 
place a mount, ra ise  engine only to height required  
to provide clearance for mounting rem oval. In som e 
ca ses  it may be n ecessary  to drain cooling system  
and disconnect hoses to avoid damage when engine 
is  raised . U se care to se e  that control linkage and 
wiring are not damaged as a result of raising engine.

NOTE: When replacing a single front mounting 
on engines having a two-point type front mounting, 
both mountings should be detached before attempt
ing to ra ise  the engine. Failure to do this w ill place 
excessive  s tr e ss  on the attached mounting when 
engine is  raised.

The instructions for replacing mountings which 
follow  cover general procedures on various types 
of engines as illustrated in appropriate illu stra
tions.

ENG INE MOUNTING TORQUE CHART
ENGINE FRONT MOUNTINGS ENGINE REAR MOUNTINGS

MODELS

BRACKET-
TO-ENGINE

BOLTS

MOUNTING
BOLTS

AND/OR
NUTS

MOUNTING 
BRACKET- 
TO-FRAME 
BOLT NUTS MODELS

BRACKET-
TO-ENGINE

BOLTS

MOUNTING
BOLTS

AND/OR
NUTS

MOUNTING 
BRACKET- 
TO-FRAME 
BOLT NUTS

HM, JM, TM 80 6 0 -70 95-105 - HM, JM 80 

TV 70

16 0 -170

80-120

70-80

130 -180

40-50

130-180
HV, JV 70 40-50 T o p  70-80 

B o tto m  65-75
— HV, JV 70 19 0 -2 10 180-190 50-60

TV 70 U p p e r 33-45 
L o w e r  55-75 55-75 60-90

HE, TE, JE 90 70-80 70-80 -

MH 90

Ml, Jl, HI 90 
HN, JN 90

85-105

170 -18 0
1 7 0 -1 8 0 *

B o lt 110 -14 0  
N u t  70-90 

70-80 45-50
170 -18 0

Ml, HI, Jl 90 

MH 90

1 9 0 -2 2 0 **

300-320

85-105

60-70

50-60

45-55

Dl, FI 90 W/AC Vi"  25-30 
Vi"  80-90 180-190 —

H N,JN 90 

FI, Dl 90

300-320

300-320

85-105

85-105

50-60

50-60

Dl, F I 90 W 0/A C - 140 -160 190-210 FH, DH 90 300-320 85-105 50-60

FN, DN 90 1 7 0 -1 8 0 * — 1 70 -18 0 FN, DN 90 300-320 85-105 50-60

FC, DC 90 1 7 0 - 1 8 0 * - 1 70 -18 0 FC, DC 90 300-320 8 5-105 50-60

* T o p  S u p p o rt to  Lo w e r S u p p o rt Bolts

* T h i s  to rq u e  is fo r y2-U  bolts. T h e  3/s -16  bolts also used a t bracket 
m ust be tightened to  25 to 30 foot pounds.

* * T h i s  to rq u e  fo r standard tra n sm issio n . W ith optional Fu lle r tra n sm is
sion to rq u e  m ust be 300-320 foot pounds.
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ENGINE MOUNTINGS 6D-2

ENGINE FRONT MOUNTING REPLACEMENT

TV70 MODEL (WITH 6V-53 ENGINE)
NOTE: Key numbers in following text refer to 

figure 1 .

REMOVAL
1. Cut and rem ove lockw ire (11) which secu res  

two mounting bolts (10 ), then rem ove the mounting 
bolts.

2. R aise front of engine far enough to take 
weight off front mounting.

3. Remove two bolts (1) attaching bracket (14) 
and mounting assem bly to crossm em ber, then re
move bracket and mounting assem bly.

4. Remove lock w ires (13) securing bolts (12), 
and rem ove bolts (12 ) which are threaded into 
weld-nuts on plate (7). Separate and inspect the 
mounting components.

INSTALLATION
1. A ssem ble mounting cushion assem bly (8), 

sp acers (4), retainer (9), and plate assem bly (7). 
Bolt the components to bracket (14) using 65 foot-

1 B racket-to-C ross-
member Bolts

2 Crossm em ber
3 Nut and Washer
4 Spacer
5 Bracket-to-Engine

Bolts and Washers
6 Engine Mounting

Bracket
7 Plate

8 Mounting Cushion
Assem bly

9 Cushion Retainer
10 Mounting-to-Bracket

Bolts and W ashers
11 Bolt Lock Wire
12 B racket-to-P late Bolt
13 LockW ire
14 Bracket

(at Crossmember)
T-6861

pounds torque on bolts (12). Secure bolts (12) with 
lock w ires (13) through bolt heads and holes pro
vided in bracket (14).

2. Position mounting assem bly at crossm em 
ber and install bolts and w ashers (10 ) to attach 
mounting assem bly to bracket (6) on engine. Tighten 
bolts (10) to 65 foot-pounds torque and secure with 
lock w ire (1 1 ).

3. Lower the front of engine to allow weight 
to rest on mounting, then install b rack et-to -cross- 
member bolts (1) and tighten to 75 foot-pounds 
torque.

NOTE: If bracket (6) on front of engine is  re 
placed, tighten bracket bolts to 65 foot-pounds 
torque.

CONVENTIONAL MODELS 
(WITH 6V-53 ENGINE)

1. Referring to figure 2, rem ove bolts and 
w ashers which attach engine front mountings to 
fram e crossm em ber and bracket onfrontof engine.

2. R aise front of engine far enough to perm it 
rem oval of the two mountings, then rem ove mount
ings.

3. P lace the new mountings in position shown 
in figure 2 (widest part toward engine bracket). 
Lower engine into place on mountings.

4. Install mounting bolts and w ashers and 
tighten bolts to torque values shown in "Engine 
Mounting Bolt Torque Chart."

FRAME CROSSMEMBER - T-2756

Figure 1—Engine Front Mounting on Figure 2—Engine Front Mounting on
TV 70 Series (6V-53 Engine) Conv. Cab Models I6V-53 Engine)
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ENGINE MOUNTINGS 6D-3

1 Engine Front Cover
2 Support
3 Bolts with Flat

W ashers
4 Mounting Bolt Nut
5 Flat Washer
6 Upper Mounting

Assembly
7 Lower Cushion
8 Mounting Bolt with 

Flat Washer
9 Spacer

10 Fram e Bracket or 
Crossm em ber

Figure 3 —Engine Front Mounting on Conv. and 
Tilt Cab Models (V6 Gasoline Engine)

CONVENTIONAL AND TILT CAB 
MODELS (80 SERIES WITH 

V6 GASOLINE ENGINE)

NOTE: Key numbers in following text refer to 
figure 3.

1. Disconnect lines and wiring as necessary  
to perm it raising front of engine.

2. Remove nut and flat washer (4 and 5) from  
mounting bolt (8), then remove mounting bolt and 
low er cushion (7).

3. R aise front of engine high enough to perm it

1 Engine Cover
2 Bolt and Flat Washer
3 Bracket
4 Bolt and Flat Washer

Cushion 
Flat Washer 
Nut and Lock Washer 
Front Crossm em ber

T-4147

Engine Bracket A ssy.
(Welded)

Bolts with Plain 
W ashers 

Mounting Bolt Nuts

4 Plain W ashers
5 Insulator
6  Mounting Bolts
7 Plate
8 Fram e Member

T-3447

Figure 4—Engine Front Moufmg on Conv. Cab 
90 Series (In-Line Diesel Engine)

Figure 5—Engine Front Mounting on Conv. Cab 
90 Series (8V-71 Diesel Engine)

rem oval of upper mounting assem bly (6), then re 
move mounting assem bly. If support (2) requires 
replacem ent, rem ove the two bolts and flat w ashers 
(3) attaching the support to engine cover (1).

4. R everse the rem oval procedures previously  
given to install mounting parts. Tighten the support 
bolts and mounting bolt to torque values specified  
in "Engine Mounting Bolt Torque Chart."

CONVENTIONAL CAB MODELS (90 
SERIES WITH IN-LINE DIESEL ENGINE)

NOTE: Key numbers in following text refer to 
figure 4.

1. Remove front mounting bolts at both mount
ings, then ra ise  front of engine high enough to p er
m it rem oval of mounting cushions (5).

2. If mounting brackets (3) must be replaced, 
rem ove bolts and flat w ashers (2) and remove 
brackets.

3. Attach front mounting brackets (if removed) 
using bolts with flat w ashers (2).

4. Position mounting cushions (5) at cro ss 
member (8) as shown, then insert mounting bolts
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ENGINE MOUNTINGS 6D-4

with flat w ashers (4) downward through bracket (3), 
cushions (5), and crossm em ber (8 ).

5. Lower the engine onto mountings, then in
sta ll mounting bolt nut and lock washer (7) and 
tighten in accordance with "Engine Mounting Bolt 
Torque Chart."

CONVENTIONAL AND ALUM. TILT 
CAB MODELS (WITH 8V-71 ENGINE)

NOTE: Key numbers in following text refer to 
figure 5.

1. Remove mounting bolts (6), p late (7), and 
lower insulator (5), then ra ise  front of engine high 
enough to perm it rem oval of upper insulator (5).

2. Rem ove upper insulator and inspect engine 
bracket assem bly (1).

3. If replacem ent of engine bracket (1) is  re
quired, rem ove bolts and w ashers (2 ) to detach 
bracket from  engine.

4. R everse rem oval procedures given p rev i
ously to in sta ll bracket (1) and/or insulators (5), 
referring to "Engine Mounting Bolt Torque Chart" 
for proper torque values for tightening bolts and 
nuts.

IN-LINE DIESEL ENGINE

DI AND F I-90 WITH AIR CONDITIONING
NOTE: Key numbers in following text refer to 

figure 6 .
1. Remove nut and w ashers (7, 8 , and 4) from  

both mounting bolts (5).

1 Crossmember 6 Mounting Bracket
2 Mounting Cushion (Bolted to Engine)
3 Upper Washer 7 Nut
4 Plain Washer 8 Lower Washer
5 Mounting Bolt 9 Engine Front Cover

Figure 6—Engine Front Mounting on DI, FI90 
IVehicles with Air Conditioning)

2. Refer to "TRANSMISSION ON-VEHICLE 
SERVICE OPERATIONS" (SEC 7B) of this manual, 
for information on transm ission rear support 
on veh icles so equipped, and disconnect as n eces
sary to allow rear end of transm ission to move 
downward. A lso loosen cap bolts at engine rear 
mountings (fig. 1 1 ).

3. R aise front end of engine to take weight off 
front mountings, then remove mounting parts.

4. If engine front mounting bracket (6) r e 
quires replacem ent, the pulley and damner must 
be removed fir st. When installing bracket, torque 
bolts to 85 foot-pounds, and torque damper hub 
retaining bolt to 300 foot-pounds.

5. Lubricate mounting cushions with special 
rubber lubricant, insert the cushions (2) through 
openings in bracket (6), then lower the front of 
engine so weight is  on mounting cushions.

6 . Install bolts and w ashers as shown in figure
8 and tighten mounting bolt nuts and rear mounting 
cap bolts to torques indicated on "Engine Mounting 
Bolt Torque Chart."

DI AND FI-90 (WITHOUT AIR CONDITIONING)
NOTE: Key numbers in following text refer to 

figure 7.
1. If support bracket (5) requires replace

ment, rem ove drive belts from  crankshaft pulley, 
then rem ove s ix  bolts attaching pulley to crankshaft 
and rem ove pulley.

2. Remove bolts attaching damper to flange 
on crankshaft hub, then rem ove damper.

3. Support front of engine and rem ove two 
bolts (8) which secure mountings (2) to support (5).

4. R aise front of engine to rem ove weight 
from  support and provide clearance for removing 
mountings (2).

5. Remove bolts and w ashers (9 and 10) which 
attach support to crossm em ber (1), then remove 
support (5).

6 . Turn mountings (2) counterclockwise to 
thread the mounting studs out of engine cover, and 
rem ove mountings (and shim s (3), if used).

7. R everse the removal procedure to install 
new mountings and/or support, referring to "En
gine Mounting Bolt Torque Chart" for correct bolt 
torque.

NOTE: When installing front mountings (2), 
use shim s (3) as required to assure that mounting 
studs are tight in engine cover when locating pins 
are aligned with locating holes in support (5).

ALUM. TILT SERIES WITH 
CUMMINS DIESEL ENGINE

NOTE: Key numbers in following text refer to 
figure 8 .

1. Safely support front of engine, then remove
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ENGINE MOUNTINGS 6D-5

F ram e Crossmember 
Front Mounting 
Shims (As Required) 
Engine Cover 
F ron t Support 
Crankshaft Hub 
C rankshaft Dam per

10

Mounting Bolt and 
W ashers 

Support B racket to 
C rossm em ber Bolt 
and W ashers 

Nut, P lain  W asher, 
and Lock W asher

Figure 7—Engine Front Mounting on Dl, FI90 
(Vehicles without Air Conditioning)

two support bolts which attach the upper support 
to lower support.

2. R aise front of engine to rem ove weight 
from  support and provide clearance for removing 
collars and upper support.

3. If n ecessary , rem ove nuts and washers 
which attach lower support to cross member. Re
move bolts, w ashers, then rem ove support.

4. R everse the rem oval procedure to install 
new collars and/or supports.

NOTE: When installing supports make sure

Figure 8—Engine Front Mounting Components on 
Alum. Tilt Series with Cummins Diesel Engine

identification letter  is  facing forward on both sup
ports (fig. 8 ).

Refer to "Engine Mounting Bolt Torque Chart" 
for correct bolt and nut torques.

ENGINE REAR MOUNTING REPLACEMENT

TV 70 MODELS

Refer to figure 9 for engine rear mounting.
1. Remove upper bolts from  both rear mount

ings, then ra ise  rear of power plant sufficiently to 
perm it rem oval of mountings.

NOTE: If n ecessary, remove any wiring, piping, 
or a ccesso r ies  which would be damaged by raising  
engine.

2. Remove lower mounting bolts, and remove 
mountings and spacers (TV70 only).

3. If engine bracket requires replacem ent, 
rem ove bolts and w ashers attaching brackets to 
engine flywheel housing, then rem ove brackets.

4. R everse the rem oval procedures to install 
brackets and/or mounting and tighten bolts to 
torque valves shown on "Engine Mounting Bolt 
Torque Chart." Figure 9—Engine Rear Mounting on TV7Q Models
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ENGINE MOUNTINGS 6D-6

HV, JV70 MODELS

NOTE: Key num bers in following text re fe r  to 
figure 10.

1. Remove nut and w ashers (8, 9, and 10) from  
mounting bolt a t each re a r  mounting, then ra ise  
re a r  of engine high enough to perm it rem oval of 
mounting cushion (6).

2. Remove bolt and special w asher (1 and 2), 
then rem ove mounting cushion assem bly.

3. If brackets (5 and 7) requ ire  replacem ent 
rem ove attaching bolts and remove brackets.

4. R everse rem oval procedures to install 
b rackets and mounting cushions.

NOTE: When assem bling mounting cushions, 
lubricate  the cushion surfaces with special lubri
cant before installing.

5. Tighten bracket bolts and mounting bolts to 
torque values given in "Engine Mounting Bolt 
Torque C hart."

ALL VEHICLES 

WITH TRUNNION TYPE 
MOUNTINGS

NOTE: Key num bers in following text re fe r  to 
figure 11.

NOTE: If a mounting is used at r e a r  of tran s
m ission, it will be necessary  to disconnect attach
ing p a r ts  to p erm it re a r  of transm ission  to be 
ra ised  fo r engine re a r  mounting replacem ent. Re
fe r  to applicable portion of "TRANSMISSION-ON- 
VEHICLE SERVICE OPERATIONS" (SEC. 7B) in 
th is manual fo r necessary  information to disconnect 
transm ission  re a r  support and to assem ble the 
components to provide co rrec t load afte r replacing 
engine re a r  mounting.

1. Remove caps (2), and lower cushions (3) 
from  mounting brackets (5).

2. With transm ission  re a r  support (if used) 
disconnected, ra ise  re a r  end of power plant using 
ca re  to prevent tipping.

1 Mounting Bolt 6 Mounting Cushion
2 Special Washer 7 Frame Bracket
3 Special Washer 8 Special Washer
4 Bracket to Engine Bolt 9 Special Washer
5 Engine Mounting 10 Nut

Bracket t-4568

Figure 10—Engine Rear Mounting on HV, JV70 Models

CAUTION: Raise rear of power plant 
only high enough to permit removal of 
upper cushion; and provide safety block
ing to prevent tipping and possible damage 
to front mountings.______________________

3. Remove upper cushion (3) and if necessary 
remove mounting brackets.

4. R everse the removal procedure to install 
mounting brackets and /o r cushions.

5. Tighten all bolts to torque values shown on 
"Engine Mounting Bolt Torque C hart."

If vehicle has transm ission re a r  mounting, 
assem ble p a rts  and adjust as instructed in "TRANS
MISSION ON-VEHICLE SERVICE OPERATIONS" 
in TRANSMISSIONS AND CLUTCHES (SEC. 7) of 
this manual.
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ENGINE MOUNTINGS 6D-7

VIEW A—TYPICAL REAR MOUNTING WITH FULLER TRANS.

1 Cap Bolt and Washer
2 Mounting Bracket Cap
3 Mounting Cushions
4 Nut and Washer

VIEW B—TYPICAL REAR MOUNTING WITH SPICER TRANS.

5 Bracket (at Trans.) 9 Frame Bracket
6 Mounting Pad (on Trans.) 10 Frame Side Rail
7 Bracket Bolt and Washer 11 Frame Bracket Bolt (Large)
8 Nut and Washer 12 Frame Bracket Bolt (Small)

T-4201

Figure 11—Trunnion Type Engine Rear Mountings (Typical)

Inspect engine front and rear mountings as 
part of regular engine maintenance program. Be 
sure to keep bolts and nuts tightened to torque 
values specified on chart.
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SECTION 6K

ENGINE COOLING SYSTEM
Contents of th is section a re  listed  in Index below:

Subject Page No.
Coolant C irc u la t io n ....................................................................................6K-1
Inspection of S y s t e m ........................................................................... .....6K-4
Draining Cooling S y s t e m .................................................................... .....6K-4
Filling Cooling S y s t e m .............................................................................6K-4
Cleaning S y s t e m .................................................. ............................... .....6K-5
C orrosion Prevention .............................................................................6K-7
Cold W eather Operation .................................................................... .....6K-7
W ater Tem perature Indicator ......................................................... .....6K-8
Engine Overheat A l a r m .................................................................... .....6K-9
Engine Therm ostats ........................................................................... .....6K-9
W ater F ilte r  ......................................................................................... .....6K-10
Oil Cooler ............................................................................................. .....6K-11
Fan and Drive Belts ........................................................................... .....6K-12
Fan Support and Adjustment Assembly (6V-53 D iesel Engines) 6K-13
Fan, Fan Shaft, and Support Assembly (Series 71 D iesel Engs.) 6K-14
Fan D rive Hub Assembly (Tilt Cab Models) ......................................6K-15
W ater Pumps

Gasoline Engines ............................................................................ 6K-16
D iesel E n g in e s ....................................................................................6K-17

Cooling system  in all models is  of the p re s -  
su re-type. A p re ssu re  re lie f valve, either separate  
o r in tegral with the rad ia to r or surge tank fille r 
cap, maintains a specific p re ssu re  in cooling 
system .

NOTE: F or cooling system  inform ation re la ted  
to Cummins Engine, that is  not covered in this 
manual, re fe r  to appropriate Cummins Service 
publication.

COOLANT CIRCULATION

V6 GASOLINE ENGINES (Fig. 1)
The w ater pump, belt-driven from  engine 

crankshaft pulley, c ircu la tes the coolant through 
the cooling system . The coolant from  rad ia to r (and 
surge tank -  when used) is  forced into front of 
each cylinder bank where it trav e rse s  around the 
cylinders to re a r  of each bank. From  here it flows 
upward through tran sfe r holes and into re a r  of 
cylinder heads, then back to front of heads. At this 
point a portion of coolant flows up and out of the 
engine w ater manifold and back to rad ia to r. The 
rem aining portion of coolant is recircu lated  back 
into w ater pump and engine.

Two therm ostats a re  used in V6 gasoline en
gines. T herm ostats a re  installed  in top of engine 
w ater manifold.

Engine Warm-Up Period
During engine warm -up period, the therm ostat 

valves a re  closed and shut off circulation to the 
rad ia to r. As the engine warm s up, the valves open 
slowly, allowing a gradually increasing amount of 
liquid to flow through cooling system , until engine 
reaches norm al operating tem perature.

During engine warm -up, coolant is re c ircu 
lated back through by-pass at side of w ater mani
fold and into engine to a ss is t in warm -up of engine.

As engine w ater tem perature reaches norm al, 
therm ostat valves become fully open. The valves 
then may move frequently to regulate flow of cool
ant into rad ia to r. Thus an efficient operating tem p
era tu re  is  maintained. A tem perature gauge on 
dash is  connected to a therm al unit in engine cyl
inder head w ater outlet manifold.

6V-53 DIESEL ENGINE (Fig. 2)
Coolant is  drawn from  lower portion of the 

rad ia tor by a belt-driven w ater pump and dis
charged through engine oil cooler passages to 
cylinder block. From  cylinder block, coolant flows 
up through cylinder heads and forw ard to therm o
sta t housing at front of each cylinder head. If en
gine is at operating tem perature, coolant flows 
through therm ostat housing to upper portion of 
rad ia to r. If engine is below operating tem perature, 
coolant is  returned to suction side of w ater pump
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ENGINE COOLING SYSTEM 6K-2

Figure 1 —Coolant Circulation IV6 Gasoline Engine)

through a by-pass system . Two therm ostats con
tro l engine operating tem perature by regulating the 
volume of coolant flow through the rad ia to r core.

Engine W arm-up P eriod
During the engine warm -up period, therm o

s ta ts  d irec t coolant back to suction side of water 
pump. Coolant is  recircu la ted  within the engine to 
shorten engine warm -up period. As engine reaches 
operating tem perature, therm ostats begin to open. 
As therm ostats open, a gradual increasing volume 
of coolant flows through radiator, while a gradual 
decreasing volume flows through the by-pass sy s
tem . T herm ostats regulate flow to maintain an 
operating tem perature within the specified lim its .

6-71N DIESEL ENGINES (Refer to Fig. 3)
Coolant is  circulated  by means of a centrifugal 

pump driven from  the blower. Pump draws coolant 
through rad ia to r and oil cooler, discharging i t  into

lower p art of cylinder block (fig. 3). Openings in 
w ater jackets around cylinder bores connect with 
corresponding openings in cylinder head, c ircu lat
ing liquid around exhaust valves and fuel in jectors.

A w ater manifold, bolted to cylinder head, d is
charges coolant into rad ia tor where it is  cooled.

Control of engine tem perature is accomplished 
by means of a therm ostat directing the flow of 
cooling liquid within a sealed cooling system . A 
sealed  system  utilizes a p re ssu re  valve either 
separate  o r integral with fille r cap, which main
tains a slight p re ssu re  within the system  when 
engine is running at norm al operating tem perature, 
thus ra ising  the efficiency of the system . On some 
models, a surge tank perm its expansion of cooling 
liquid without loss from  the system .

Engine Warm-Up Period
During engine warm -up period, action of th e r

m ostat closes off the flow of cooling liquid into
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ENGINE COOLING SYSTEM 6K-3

Figure 2 —Coolant Circulation (6V-53 Diesel Engine)

rad ia to r, directing the coolant flow through a by
p ass tube. This arrangem ent p erm its  circulation of 
liquid within the engine, warming the engine and 
shortening the w arm -up period. As engine reaches 
norm al operating tem perature, therm ostat valve 
opens gradually, allowing cooling liquid to flow 
through rad ia to r, thus maintaining an efficient 
operating tem perature.

8V-71 DIESEL ENGINES (Refer to Fig. 4)
Coolant is drawn from  the lower portion of 

the rad ia to r by the w ater pump and is  forced 
through the oil cooler housing and into cylinder 
block (fig. 4). F rom  the cylinder block the coolant 
p asses  up through the cylinder head and, when the 
engine is  a t norm al operating tem perature, through 
the therm ostat housing and into the upper portion 
of the rad ia to r. Then the coolant passes down a 
s e r ie s  of tubes, where the coolant tem peratu re is

lowered by the a ir  s tream  created  by the revolving 
fan.

Control of engine tem perature is  accom plished 
by means of two therm ostats controlling the flow 
of cooling liquid within a sealed cooling system . 
A sealed system  u tilizes a p re ssu re  valve either 
separate  or in tegral with fille r cap, which main
tains a slight p re ssu re  within the system  when 
engine is  running at norm al operating tem perature, 
thus raising  the efficiency of the system .

Engine W arm-up Period
During the engine warm -up period, the action 

of the therm ostats d irec ts  the flow of cooling liquid 
back to the w ater pump. This arrangem ent perm its 
the circulation of liquid within the engine, warming 
the engine and shortening the warm -up period. As 
the engine reaches norm al operating tem perature, 
the therm ostats open gradually, allowing hot liquid
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ENGINE COOLING SYSTEM 6K-4

to flow through the rad ia to r, where it is  again 
cooled to maintain p roper operating tem perature.

INSPECTION OF SYSTEM

Although action of the cooling system  controls 
the operating tem peratu re of the engine, im proper 
ignition timing (gasoline engines) o r im proper o r 
insufficient lubricating oil in the engine crankcase 
may cause the engine to overheat, even though the 
cooling system  is  functioning properly . These 
item s should also be checked for cause of im proper 
cooling.

Cooling system s m ust be kept a ir-tig h t. As the 
p re ssu re  in the system  ra ise s  the boiling point of 
the coolant, any a ir  leak would lower boiling point 
and re su lt in loss of coolant. Check rad ia to r cap 
sea l and a ll rad ia to r connections. E ntire  cooling 
system  can be checked fo r leaks in castings, con
nection hoses, gaskets, p re ssu re  valves, and fille r 
cap using a conventional cooling system  testing kit 
which can usually be obtained locally.

CAUTION: When the engine is at 
normal operating temperature or above, 
the internal pressure built up in the cool
ing system will blow out scalding fluid 
and vapors if the radiator cap is suddenly 
removed. To prevent loss of coolant and 
to avoid the danger of being burned, the 
coolant level should be checked, or cool
ant added, only when the engine is cool. If 
the cap must be removed when the engine 
is hot, place a cloth over the cap and ro
tate the cap slowly counterclockwise to 
first stop and allow pressure to escape 
completely. Then turn cap again slowly 
counterclockwise to remove.

DRAINING COOLING SYSTEM

1. Remove rad ia to r fille r cap.
2. Remove plug o r open drain cock at bottom 

of rad ia to r core.
3. Open petcock o r remove drain plug at each 

side of cylinder block.
a. On models with 6-71N engines, open drain 

cocks at bottom of therm ostat housing (if equipped), 
w ater pump, oil cooler, and cylinder block at re a r  
of blower below fuel pump (fig. 5).

b. On all 8V engine models, open drain cock at 
each side of engine cylinder block (Lower Views, 
fig. 6). At right side of engine, open drain cock at 
bottom of engine oil cooler (Upper Right View, 
fig. 6).

4. If tilt cab model, place heater tem perature 
control in "HEAT" position.

5. Remove drain  plug from  bottom of engine 
oil cooler (if equipped).

WATER MANIFOLD
TO SURGE TANK

Figure 3—Coolant Circulation 16-71 Diesel EngineI

6. Remove drain plug from  bottom of cooling 
system  filte r assem bly (if equipped).

7. If vehicle is  equipped with a w ater-cooled 
a ir  com pressor, disconnect a ir  com pressor cool
ant hose from  side of cylinder block.

FILLING COOLING SYSTEM

When cold w ater is  poured into the rad iator, 
the therm ostats will close even though the engine 
is  w arm . This action may trap a ir  in cylinder 
block and head passages. The trapped a ir  will leak 
through the therm ostat vents thereby lowering the 
w ater level.

Use The Following Method When Filling System:
1. If vehicle is  equipped with heater, the con

tro l valve (tilt cab models) must be wide open be
fore filling cooling system . This operation is  to 
prevent a ir  from  being trapped in heater and lines.

2. When checking level of coolant, remove 
rad ia to r cap SLOWLY (if engine is  hot). No addi
tional w ater is  required  if w ater is visible in fille r 
neck o r at bottom of fille r tube.

3. F ill rad ia to r until w ater can be seen through 
fille r neck o r to bottom of fille r tube.

4. Add m ore w ater slowly until no m ore a ir  
bubbles can be seen. Run engine a few minutes to 
fu rth e r expel a ir , then add m ore liquid if neces
sary  to bring it up to p roper level.
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ENGINE COOLING SYSTEM 6K-5

To Radiator

Thermostat Housing

Oil Cooler From Radiator TPM-8155

Figure 4 —Coolant Circulation (8V-71 Diesel Engine)

5. If vehicle is  equipped with a w ater-cooled 
a ir  com pressor, vent a ir  from  com pressor cooling 
cavities and connecting lines by loosening sm all 
hex plug at high side of com pressor.

6. Do not overfill if an ti-freeze solution is 
used.

CAUTION: DO NOT POUR COLD 
WATER IN RADIATOR WHILE ENGINE 
IS HOT. Wait until boiling ceases, then 
add water slowly while engine is idling. 
Install radiator cap firmly.

CLEANING SYSTEM

Unless w ater in cooling system  is  trea ted  with 
a corrosion preventive, ru st and scale may event
ually clog w ater passages in rad ia tor and w ater 
jackets. This condition is aggravated in some lo
calities by the form ation of insoluble sa lts  from  
w ater used.

Cleaning solutions, com m ercially available, 
will successfully clean cooling system s of ru st, 
scale , sludge, and g rease when used as directed 
by the m anufacturers. However, if rad ia to r is
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ENGINE COOLING SYSTEM 6K-6

Figure 5 —Cylinder Block, O il Cooler, and Water 
Pump Drain Points 16-71 Diesel Engine)

clogged with insoluble scale form ations, re liab le  
rad ia to r serv ice stations in the various localities 
a re  best equipped to remove such form ations.

GM Cooling System Cleaner o r other com
m ercial cleaning solutions a re  especially effective 
in removing ru st, sca le , and corrosion from  the 
rad ia to r and engine w ater passages. Use cleaner 
only as directed  on label. P articu larly  at w inter 
check-up, preferably before and a fte r using anti
freeze  solutions, rad ia to r and entire system  should 
be cleaned with a recommended cleaning solution 
as follows:

CLEANING
1. Drain system , then close cocks and install 

d ra in  plugs.

Figure 7 —Engine Units for Overheat Switch and
Temperature Gauge IV6 Gasoline Engine) (Typical)

2. F ill system  with cleaning solution. Always 
follow m anufacturer's directions.

3. With rad ia to r covered and rad ia to r cap on 
tight, run engine 15 to 20 minutes at fast idle speed 
Drain system  completely.

4. If cleaning solution used requ ires a neutra l
iz e ^  use as directed by m anufacturer.

Figure 6—Drain Points on 8V-71 Diesel Engine (Typical)
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ENGINE COOLING SYSTEM 6K-7

FLUSHING
Before p re ssu re  flushing system , tighten cyl

inder head bolts to prevent possible w ater leaks 
into cylinders and crankcase and remove therm o
s ta ts . When p re ssu re  flushing, apply a ir  gradually, 
as  rad ia to r will stand only a lim ited p re ssu re .

CORROSION PREVENTION

Use of w ater containing lim e, alkali, and other 
im purities is  a m ajor cause of ru st and scale 
form ation in cooling system . A ir o r exhaust gas 
leaking into the system  can also be cause of ru st 
and corrosion. A ru s t preventive, inhibitor, or 
w ater filte r should be used continuously.

D rain and flush cooling system  every 24 months 
and add new an ti-freeze  solution.

INHIBITORS AND SEALERS
In general, inhibitors a re  not cleaners and 

will not remove scale and ru st already formed. 
GM Cooling System Inhibitor and Sealer will r e 
ta rd  ru s t and sca le  form ation and is  compatible 
with aluminum components. Inhibitor and sea le r 
should be used im mediately afte r new an ti-freeze 
solution has been added to system  and every fall 
thereafter.

It is  im portant not to use too much inhibitor 
o r to use two different types at the sam e tim e.

NOTE: USE INHIBITOR AND SEALER ONLY 
AS INSTRUCTED ON LABEL.

AIR SUCTION TEST
A ir may be drawn into system  due to low 

liquid level in the rad ia to r or surge tank, leaky 
w ater pump, o r loose hose connections. This action 
will also cause corrosion.

1. Replace rad ia to r cap having integral p re s 
su re  re lie f valve with a plain fille r cap le ss  the 
re lie f valve.

2. If a separate  p re ssu re  re lie f valve is  used, 
remove valve and install p re ssu re  valve opening 
cover. Make su re  gasket is in good condition.

3. Make su re rad ia to r cap seal is  in good 
condition and will make an a ir-tigh t seal. Adjust 
level of cooling liquid in rad ia to r, allowing ample 
room  for expansion to avoid any overflow loss 
during test.

4. Attach a length of rubber tube to lower end 
of overflow tube. This connection must be a ir-tig h t. 
Run engine with transm ission  in neutral at a safe 
speed until tem peratu re gauge stops rising  and 
rem ains stationary.

5. Without changing engine speed, put end of 
rubber tube in a bottle of w ater, avoiding kinks and 
sharp bends that might block flow of a ir .  Watch for 
bubbles in bottle of w ater. The continuous appear
ance of bubbles indicates that a ir  is being sucked 
into the cooling system .

6. C orrect condition by tightening hose clam ps 
and fitting connections. Also, examine all hoses 
carefully and if cracked, swollen, o r deteriorated  
in any way, replace with new hose.

EXHAUST GAS LEAKAGE TEST
Exhaust gas may be blown into the cooling 

system  past cylinder head gasket o r through cracks 
in the cylinder head and block. This action will 
also cause corrosion and possible damage to en
gine combustion cham ber components.

1. S tart te s t with engine cold. Remove drive 
belt to prevent w ater pump operation.

2. P artia lly  drain cooling system  until cooling 
liquid level is  a t top of therm ostat well. Remove 
therm ostat(s) and add coolant until level is  at top 
of therm ostat well.

3. With transm ission  in neutral, s ta r t  engine 
and accelerate it several tim es.

4. Watch fo r bubbles in w ater o r smoke at 
surface of coolant while accelerating engine. Also 
watch when engine speed drops back to idle. The 
appearance of bubbles o r  a sudden r is e  of cooling 
liquid indicates exhaust gas leakage into cooling 
system . Make te s t quickly before boiling s ta r ts  as 
steam  bubbles will give misleading re su lts .

5. If exhaust gas leakage is  evident, replace 
cylinder head gasket o r  gaskets, then te s t again. 
Tighten cylinder head bolts to torque specified in 
GASOLINE ENGINES (SEC. 6A) of this manual. 
If leaks a re  s till  evident, cylinder head o r block 
may be cracked. C orrect cause of leakage, then 
install therm ostats and adjust drive belt. F ill 
cooling system .

COLD WEATHER OPERATION

W ater, with an inhibitor, can be safely used as 
a cooling medium in clim ates where tem peratures 
do not reach  below 32°F. In lower tem peratu res, 
an ti-freeze  solutions must be used. Before in sta ll
ing an ti-freeze  solution, cooling system  should be 
inspected and serv iced  for cold weather operation, 
as  previously described under "Cleaning System ."

Cylinder head bolts should be checked for 
tightness and gasket replaced if necessary , to 
avoid possibility of an ti-freeze solution leaking 
into engine, and exhaust gases entering cooling 
system . If Ethylene Glycol an ti-freeze is  to be 
used on vehicles having a w ater filte r, the water 
f ilte r  must be serv iced  at regular in tervals as 
d irected  la te r  in this section under "W ater F ilte r ."  
A fter an ti-freeze  solution has been installed, entire 
system  should be inspected regularly  fo r leaks.

THAWING COOLING SYSTEM
If cooling medium in system  becomes frozen 

solid, place vehicle in w arm  place until ice is
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ENGINE COOLING SYSTEM 6K-8

completely thawed out. UNDER NO CIRCUM
STANCES SHOULD ENGINE BE RUN WHEN COOL
ING SYSTEM IS FROZEN SOLID.

The inhibited year-around (permanent-type) 
engine coolant, used to fill the cooling system  at 
the factory  is  a high quality solution that m eets 
General Motors Specification 1899-M. This fac- 
to ry -fill coolant solution is  form ulated to with
stand two full calendar years of norm al operation 
without draining o r adding inhibitors, and provides 
freezing protection to -20°F.

If is  the ow ner's responsibility to keep the 
freeze protection at a level com m ensurate with 
the a rea  in which the vehicle w ill be operated. Re
gard less of clim ate, system  protection should be 
maintained at leas t to 0°F ., to provide adequate 
corrosion protection. When adding solution due to 
loss of coolant for any reason, o r in a reas  where 
tem peratu res lower than -20°F ., may occur, a 
sufficient amount of an ethylene glycol base cool
ant that m eets GM Specification 1899-M should be 
used.

Every two years the cooling system  should be 
serv iced  by flushing with plain water, then com
pletely refilling with a  fresh  solution of w ater and 
a  high-quality, inhibited (permanent type) glycol 
base coolant meeting GM Specification 1899-M, 
and providing freezing protection at least to read 
0°F . At this tim e, also  add GM Cooling System 
Inhibitor and Sealer o r  equivalent. In addition, 
Cooling System Inhibitor and Sealer should be add
ed every fall thereafter. GM Cooling System In
hibitor re ta rd s  the form ation of ru st o r scale and 
is  compatible with aluminum components.

IMPORTANT: Alcohol o r methanol base cool
ants o r  plain w ater a re  not recom m ended for your 
truck  at any tim e.

WATER TEMPERATURE INDICATOR

E lectric  type tem peratu re gauge system  con
s is ts  of an engine therm al plug electrically  con
nected with reg istering  gauge mounted on in stru 
ment panel. R efer to applicable wiring diagram  in 
"Wiring D iagram " booklet. System is  activated 
when ignition is  turned on.

Engine unit is  installed in engine w ater mani
fold on V6 gasoline engines (fig. 7) and in therm o
s ta t housing on 6V-53 diesel engines (fig. 2).

The engine unit is  mounted in engine w ater 
manifbld on 6-71 D iesel engine (fig. 8), o r  in 
therm ostat housing on 8V-71 Diesel engines (fig. 
9). Engine w ater tem perature, acting on element 
in therm al plug, causes variation of resistan ce  in 
e lec trica l c ircu it.

WATER TEMPERATURE INDICATOR TEST
1. Disconnect w ire at engine unit.

Figure 8 —Temperature Gauge Sending Unit and 
Engine Overheat Switch 16-7I Diesel Engine)

2. Connect a te s t light consisting of a  12-volt, 
2-candlepower bulb and a p a ir of te s t leads in c ir 
cuit by clipping one lead to battery positive te rm 
inal and other lead to body of engine gauge unit. If 
bulb lights, unit is  properly  grounded. If bulb does 
not light, check fo r presence of sealing compound 
around threads of unit. Remove compound and r e 
peat test. Make su re  unit is properly  grounded 
before proceeding with next test.

3. Remove te s t lead from  body of unit and 
connect lead to term inal of unit. If bulb lights, en
gine unit is  internally sho rt-c ircu ited  and should 
be replaced.

4. Remove te s t light and re insta ll w ire on
unit.

Figure 9 —Temperature Gauge Sending Unit and 
Engine Overheat Switch I8V-71 Diesel Engine)
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ENGINE COOLING SYSTEM 6K-9

5. If engine unit te s ts  satisfactory  under the 
previous conditions, check the following item s 
according to nature of difficulty:

a. If gauge does not reg is te r when ignition o r 
control switch is  turned on: This may be caused 
by a break  in the c ircu it between the gauge and the 
switch o r a short between th is lead and ground.

b. If gauge shows high tem perature under all 
conditions, w ire leading from  gauge to engine unit 
is  shorted to ground.

c. If gauge re g is te rs  a low tem perature under 
all conditions, w ire between gauge and engine unit 
is  broken.

Do not attem pt to rep a ir either the engine unit 
or the gauge. When installing new engine unit, do 
not use  th read  compound on unit threads, as this 
will increase  e lec trica l resistance  of unit and 
cause faulty reading on gauge.

ENGINE OVERHEAT ALARM

O verheat a la rm  switch is  located near the 
engine unit of w ater tem peratu re indicator. R efer 
to figures 2, 7, 8, 9, and 10 fo r appropriate 
location of engine overheat a larm .

NOTE: E lec trical w ire ends of overheat switch 
and of tem perature indicator a re  retained by hex 
nut and may be easily confused with each other.

The body of the overheat switch is  made of 
b ra ss , while the body of the tem perature gauge 
sending unit is  zinc plated.

The a la rm  system  is  interconnected to a te ll
ta le  light and, on som e vehicles, to a buzzer. The 
purpose of th is system  is  to signal the d river when 
engine tem peratu re  exceeds a safe range. R efer to 
appropriate w iring diagram  in applicable "Wiring

Figure 10—Temperature Gauge Sending Unit and  
Engine Overheat Switch (Cummins Diesel Engine)

D iagram s" manual for a la rm  system  circu it. O ver
heat tem perature switch is  not repairab le  and 
m ust be replaced as an assem bly o r unit.

TESTING ENGINE UNIT AND CIRCUIT
NOTE: Before testing engine unit, make the 

following c ircu it tes ts :

C ircu it Tests
1. Disconnect w ire at engine unit.
2. Connect a  te s t light consisting of a  2-candle- 

power 12-volt bulb and a p a ir  of te s t leads in c i r 
cuit by clipping one lead to a hot term inal and 
other lead to body of engine unit. If bulb does not 
light, check fo r p resence of sealing compound, oil 
o r  paint around threads of unit. Remove insulating 
substance and repeat te s t. Make su re  unit is  p rop
erly  grounded before proceeding with te s ts .

3. Remove te s t lead from  body of engine unit 
and connect lead to term inal ofunit. Thenproviding 
engine w ater tem perature is  not exceeding switch 
setting, and the bulb lights, engine unit is  in tern 
ally sho rt-c ircu ited  and should be replaced. R efer 
to "Specifications" for switch setting.

4. Remove tes t light and re insta ll w ire on 
engine unit.

5. If a larm  buzzer sounds and /o r te ll-ta le  
lights under all conditions with engine control 
switch in "ON" position, w ire leading from  buzzer 
o r light to engine unit is  shorted to ground*

6. With engine control switch in "ON” position, 
and light does not come on when term inal at tem p
era tu re  switch is shorted  to ground, a break o r 
short in w ire between engine unit and engine con
tro l switch is  indicated.

7. When installing engine unit, do not use 
th read  compound on unit th reads, as this will in
c rease  e lec trical re s is tan ce  and cause faulty r e 
action.

Testing Switch Contacts
NOTE: Switch unit must be removed from  en

gine manifold in o rd e r to make this te s t. Before 
testing unit, be su re  that en tire  unit is p re-heated  
to approxim ately engine tem perature.

In se rt unit tube and lower half of body threads 
in hydraulic oil, heated to a tem perature IS? F. to 
20°F., higher than unit point contact setting listed  
in "Specifications." Agitate oil thoroughly (and 
gently tap unit). If points contact readily, co rrec t 
working of instrum ent is indicated.

ENGINE THERMOSTATS

Two therm ostats a re  installed  in engine water 
outlet manifold on all V6 gasoline engines (fig. 7). 
The 6V-53 D iesel engines have two therm ostats
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ENGINE COOLING SYSTEM 6K-10

installed  in therm ostat housings at front of each 
cylinder head (fig. 2).

A therm ostat consisting of a b a rre l-ty p e  
sleeve and stem  assem bly (fig. 11) is used on 6-71 
D iesel engine.

Two therm ostats a re  used in 8V-71 D iesel 
engines, one in each therm ostat housing (fig. 12).

T herm ostat as  used on D iesel engines, con
s is ts  of barre l-ty p e  sleeve and stem  assem bly 
which when activated by therm o element trav e ls  
vertically  to contact sea t in the engine therm ostat 
cover. In this open position, coolant is directed  to 
rad ia to r core instead of back to w ater pump.

T herm ostats consist of a re s tric tio n  valve 
controlled by a therm ostatic element. R estriction  
valve cracks o r  just s ta r ts  to open at p re d e te r
mined tem perature and continues to open as engine 
coolant tem peratu re in creases . R efer to "Coolant 
C irculation" ea rlie r  in th is section for operation 
of engine therm ostats.

NOTE: To assu re  p roper cooling and engine 
w arm -up it is  very im portant that the co rrec t 
therm osta t be used. R efer to "Specifications" at end 
of this section for co rrec t therm ostat application.

THERMOSTAT CHECK
If it is  suspected that therm ostat is  not func

tioning properly , rem ove therm ostat assem bly. If 
the therm ostat appears to be in good condition, the 
following te s t should be conducted.

Suspend therm ostat and therm om eter in w ater 
with therm om eter located close to therm ostat. 
T herm ostat must be completely subm erged and 
w ater thoroughly agitated while heating. Apply heat 
to the w ater and reco rd  both the tem perature at 
which the therm ostat begins to open and the tem p
e ra tu re  at which the therm ostat is  fully open.

Figure 12— Replacing Thermostat (Typical 
for 8V-71 Diesel EngineI

Compare tem perature readings taken in the 
te s t with those given under "T herm ostats" in 
"Specifications" at end of this section.

Do not attem pt to rep a ir therm ostat. If therm 
ostat does not function properly, replace with new 
unit which has been checked as d irected  above.

Use new gasket when installing therm ostat. 
F ill cooling system , then run engine until norm al 
operating tem perature is reached. Check fo r cool
ant leakage at therm ostat cover gasket.

WATER FILTER

Figure 11—Installing Thermostat (6-71 Diesel Engine)

W ater f ilte r  (figs. 13 and 14) installed  on some 
vehicles is used to filte r and condition w ater in 
cooling system . The f ilte r  element should be in
itially  changed after 2500 to 3000 m iles. After 
in itial change, the filte r should b eserv iced p erio d - 
ically 7500 to 10,000 m iles or 300 to 500 hours 
depending upon engine workload, conditions, etc.

W ater f ilte r  installation on 90 tilt  cab models 
has been modified to sim plify the replacem ent of 
f ilte r  elem ent. Gate valves are provided at top 
and bottom of f ilte r  to shut off and prevent loss 
of coolant, while changing filte r.

ELEMENT REPLACEMENT
NOTE: Key num bers in text re fe r  to figure 15.

1. Close gate valves at top and bottom of filte r 
on Alum tilt cab models. On rem aining models,
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ENGINE COOLING SYSTEM 6K-11

Figure 13—Water Filter Installed (T yp ica l- 
A ll Models Except Alum. Tilt Cab)

clamp off filte r supply and re tu rn  hose. C are should 
be taken that hose is  not cracked o r otherw ise 
damaged.

2. Remove drain plug (9) from  lower side of 
filte r.

3. Remove two bolts (1) which attach cover

(2) to filte r . Remove cover and gasket (3). D iscard  
gasket.

4. Remove upper p late (4), element (5), lower 
plate (6), and spring (7), from  filte r body (8). Flush 
out filte r body.

5. D iscard f ilte r  elem ent, then clean all p a r ts . 
Examine elem ent lower p late fo r excessive co r
rosion. Deep p its  in the p late do not w arran t r e 
placem ent. Clean plate by w ire brushing. This 
plate generates cu rren t for the electrochem ical 
action of filte r elem ent. If excessively corroded, 
replace.

6. R eferring to figure 15, position spring (7), 
lower plate (6), new element (5), and upper plate (4) 
in filger body (8). Install cover (2) using new gasket
(3). Tighten cover attaching bolts evenly and firm ly. 
Install drain plug (9) in bottom of filte r body.

7. Open gate valves at top and bottom of filte r 
o r re lease  hose clam ps. S tart and operate engine 
until w ater in cooling system  is  w arm . Check for 
a ir  lock in filte r . If cover of filte r becomes warm  
no a ir-lo ck  condition exists in system . If cover 
rem ains cool, vent system  sam e as for a hot water 
heater system .

8. Refill system  to p roper level.

OIL COOLER

R efer to curren t applicable D etroit Diesel 
Manual fo r information on oil coolers used on 
Detroit D iesel engines. The following information

1 Cover Bolt
2 Cover
3 Cover Gasket
4 Upper Plate
5 Element
6 Lower Plate
7 Spring
8 F ilte r  Body
9 Plug

1 C over B olt
2 C over
3 C o v er G asket
4 U pper P la te
5 E lem en t

6 L ow er P la te
7 Spring
8 F il le r  Body
9 P lug

Figure 14—Water Filter Installed Alum. Tilt Cab Models) Figure 15— W ater Filter Components
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ENGINE COOLING SYSTEM 6K-12

perta ins to all o ther engines using oil cooler.
Models equipped -with oil cooler use the type 

of oil cooling system  shown in figure 16. Oil is  
filtered , circulated  through oil cooler, and re tu rn 
ed to engine.

If engine difficulties a re  encountered and there 
is suspicion that foreign m atter has entered the 
oil cooler, the oil cooler and connecting lines must 
be flushed before engine is  put back into operation.

Oil cooler, located at bottom of rad ia to r core, 
should be flushed in the following manner:

1. Disconnect oil cooler lines at oil filte r.
2. Back-flush oil cooler and lines using clean 

solvent and com pressed a ir .  DO NOT EXCEED 
100 PSI AIR PRESSURE.

3. Remove all rem aining cleaning solvent from  
the system  with com pressed a ir.

4. Flush system  again with the sam e type of 
oil norm ally circu lated  through the cooler.

5. Test flow of oil through cooler. If flow is 
not re s tr ic ted , reconnect oil cooler lines. If flow 
is  re s tr ic ted , have oil cooler element replaced by 
a rad ia to r spec ia list.

FAN AND DRIVE BELTS

DRIVE BELT TENSION ADJUSTMENT
Drive belts m ust be kept at proper tension. A 

loose o r broken drive belt will affect operation of 
driven accessory . A drive belt that is too tight will 
place excessive s tre s s  on the bearings within the 
driven accessory .

V-Belt Tension
Fan belt tension on vehicles equipped with V- 

belts should be adjusted to 120-130 pounds on new 
belts, using (J-23573) belt tension gauge. Used 
drive belts should be adjusted to 80-90 pounds. 
Gauge should be placed at the center of the g rea t
est span.

Figure 16—O il Cooler Circuit I A ll 
Engines Except Detroit Diesel)

Figure 17—Using Poly-V Belt Tension Gauge

Poly-V Belt Tension
Fan belt tension on vehicles equipped with 

Poly-V belts should be adjusted using (J-23586) 
belt tension gauge, as shown in figure 17. Gauge 
should be placed at center of longest belt span to 
obtain proper reading. When adjusting a new drive 
belt, adjust tension to "NEW" belt specification, 
tu rn  engine over several tim es, then re se t belt 
tension to "NEW" belt specification.

NOTE: A Poly-V belt is  considered USED afte r 
l -h o u r 's  operation o r approximately 50 m iles 
driving tim e.

Poly-V belt tension specifications a re  as 
follows:

PI, FI 90
Power Steering Pump - New 103# -■ 113#

- Used 78# -■ 88#
G enerator -  New 44# -• 54#

- Used 29# -■ 39#
A ir Conditioning C om pressor- New 84# -■ 94#

- Used 64# 74#
Fan Drive -  New 255#-• 265#

- Used 235# -• 245#

DH, FH 90
G enerator - New 84# - 94#

- Used 64# - 74#

DRIVE BELT REPLACEMENT
On some vehicles, several accesso ries may 

be driven from  multiple groove crankshaft pulley, 
and the replacem ent of any one inside drive belt 
will make it necessary  to remove all the outside 
belts firs t.

NOTE: Instructions for replacing power s te e r 
ing drive belt a re  given in "POWER STEERING"
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ENGINE COOLING SYSTEM 6K-13

(SEC. 9B) of this manual. Refer to AIR COM
PRESSOR AND GOVERNOR (SEC. 6T) of this 
manual for adjustm ent and replacem ent in struc
tions fo r a ir  com pressor drive belts.

IMPORTANT: When replacing dual or trip le  
drive belts, it is essen tia l that en tire  se t be r e 
placed at sam e tim e. B elts a re  available in m atch
ed se ts  only.

Gas Engines
1. Remove the a ir  com pressor drive belt (if 

equipped). i
2. Loosen bolt at generator adjusting arm  

and loosen two pivot bolts at generator support 
bracket.

3. Move generator toward engine until belts 
can be rem oved from  pulley.

4. To install new belts, position belts on pull
eys and move accessory  away from  engine until a 
tension of 120 to 130 pounds is m easured.

5. Tighten accessory  adjusting a rm  bolt and 
pivot bolts.

6. Install a ir  com pressor drive belt (if equip
ped).

6V-53 D iesel Engines (Fan Drive Belts)
(Refer to Fig. 18)

1. Loosen four adjusting bracket locking bolts.
2. Turn adjusting bolt to loosen drive belts. 

Remove drive belts.
3. Install new belts on pulleys and turn  adjust

ing bolt to tighten belts. Adjust belt tension to 120 
to 130 pounds tension as described e a rlie r  in this 
section.

4. Tighten adjusting bracket bolts to 40 to 50 
foot-pounds torque.

6V-53 D iesel Engines (Water Pump D rive Belts) 
(Refer to Fig. 18)

1. Loosen drive belt adjusting a rm  pivot bolt 
and adjusting bolt and move adjusting a rm  to loosen 
drive belts. Remove drive belts.

2. Install new drive belts on pulleys.

3. Move adjusting a rm  to tighten belts. Adjust 
belt tension to 120 to 130 pounds tension.

4. Tighten pivot bolt and adjusting bolt firm ly .

6-71, 8V-71 Diesel Engines
1. Loosen drive belt adjusting a rm  pivot bolt 

and adjusting bolt and move adjusting arm  to loosen 
drive belts. Remove drive belt(s).

2. Install new drive belt(s) on pulleys.
3. Move adjusting arm  to tighten belt(s). Ad

just belt tension as described e a rlie r  in this sec
tion.

4. Tighten pivot bolt and adjusting boltfirm ly .

Figure 18—Belt Adjusting Mechanism I6V-53 Engine)

FAN SUPPORT AND ADUSTMENT 
ASSEMBLY 

(6V-53 DIESEL ENGINES)

Fan is  bolted to pulley of fan support assem 
bly. Fan drive belts a re  adjusted at the adjusting 
bracket shown in figure 18. Bearings of fan support 
assem bly a re  lubricated  at assem bly.

REMOVAL (Refer to Fig. 18)
1. Remove six  fan bolts and remove fan. Loos

en fan drive belts and remove belts from  fan pulley.
2. Remove adjusting bolt from  the adjusting 

bracket.
3. Remove four adjusting bracket bolts and r e 

move support and adjustm ent assem bly from  engine.

DISASSEMBLY (Refer to Fig. 19)
1. Tap fan hub cap from  pulley. Remove bolt 

and w asher, then lift pulley assem bly from  fan 
shaft. Remove front bearing assem bly, shim s and 
bearing spacer.

NOTE: E xercise caution when removing shim s. 
Also note the num ber of shim s removed.

2. To remove sea l and re a r  bearing assem bly, 
reach  through the front of pulley and tap around 
bearing cup to drive bearing assem bly and seal 
toward re a r  of pulley.

3. Remove front bearing cup in sam e manner 
by tapping bearing cup toward front of pulley.
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ENGINE COOLING SYSTEM 6K-14

FAN SHAFT AND 
ADJUSTING BRACKET

BEARING SPACER 

GREASE BAFFLE

FRONT BEARING 
CUP

WASHER •

FAN HliB 
CAP'

BOLT'

PULLEY

FRONT BEARING 
ASSEMBLY

REAR BEARING 
CUP

REAR BEARING 
ASSEMBLY

T-2492

Figure J 9 —Separately Mounted Fan 
Support Assembly (6V-53 Engine)

4. Using a  suitable size sleeve, drive g rease 
baffle toward re a r  of pulley.

ASSEMBLY (Refer to Fig. 19)
1. Clean all p a r ts  in solvent and wipe dry. 

Check bearings fo r damage, w ear and roughness. 
Replace bearing if found defective in any way.

2. Using a suitable size sleeve, tap bearing 
cups and g rease  baffle into position in pulley.

3. Use grade No. 2 lithium  base, m ulti-pur
pose g rease  and p re s su re  lubricate bearings. F ill 
fan hub cap to % full. Take half of g rease  from  hub 
cap and pack into cavity between g rease baffle and 
r e a r  bearing cup. Refill hub cap to 3/4 full.

4. In se rt re a r  bearing assem bly into position 
in pulley and tap seal into place in pulley.

5. Install pulley on shaft and in se rt bearing 
sp acer into pulley. Position shim s against bearing 
sp acer and install front bearing assem bly.

NOTE: Three different size shim s a re  avail
able and the thickness of each is  identified by 
notches on the shim  as  follows:

No notches -  0.015 inch
1 notch - 0.020 inch
2 notches -  0.025 inch

6. Install flat w asher and bolt. While rotating 
pulley, tighten bolt to 85 to 95 foot-pounds torque.

7. Check end play of pulley with dial indicator. 
End play m ust be between 0.001 and 0.006 inch.

8. If end play is  not co rrec t, remove bolt, 
w asher and front bearing assem bly. A rrange shim s 
to give co rrec t end play (identify shim s as noted 
in Step 5).

9. Install front bearing assem bly and repeat 
Steps 6 and 7. After p roper end play is  obtained, 
tap fan hub cap into position on pulley.

INSTALLATION
1. P lace  support and adjustm ent assem bly in 

its  original position on the engine.
2. S tart four adjusting bracket locking bolts.
3. Install drive belts on pulley and install ad

justing bolt in adjusting bracket.
4. Adjust belt tension as described previously 

in th is section.

FAN, FAN SHAFT, AND 
SUPPORT ASSEMBLY 
(SERIES 71 ENGINES)

Fan support assem blies shown in figures 20 
and 21 are  used on 6-71 and 8V-71 engines in 
conventional cab models.

Fan drive belt tension adjustm ents a re  made 
at the accesso ries that a re  driven in conjunction 
with the fan.

Figure 2 0 — Separately Mounted Fan Support 
Assembly 16-71 Engine) (Typical!
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ENGINE COOLING SYSTEM 6K-15

Installation
1. P re s s  new fan shaft and bearing assem bly 

into support bracket by applying force to outer 
race  with arbor p re ss .

2. Assem ble snap ring, key, fan pulley, and 
pulley retaining nut on fan shaft. Tighten nut to 90 
to 100 foot-pounds torque.

3. On 6-71 engine, install support bracket 
on engine. Install upper bolt and tighten to 60 to 70 
foot-pounds torque on conventional cab models, 
and 85 to 105 foot-pounds torque on tilt  cab models. 
Tighten lower bolts to 30 to 35 foot-pounds torque 
on conventional cab models and 25 to 30 foot
pounds torque on tilt cab models.

4. On 8V-71 engine, install support bracket 
on engine and re ta in  with th ree  bolts. Tighten up
p e r bolt to 90-110 foot-pounds torque. Tighten 
lower bolts to 35-45 foot-pounds torque.

5. Position drive belts on fan pulley and ad
just belt tension as described previously.

6. Install fan and re ta in  with six  bolts. Tighten 
bolts to 25 to 30 foot-pounds torque.

Figure 21 —Separately M ounted Fan Support 
Assembly (8V-71 Engine) (Typical)

Fan shaft and bearing assem bly must be r e 
placed as a unit. B earing is  sealed and does not 
req u ire  periodic lubrication.

FAN SHAFT AND BEARING REPLACEMENT 

Removal
1. Remove six  fan attaching bolts and remove

fan.
2. Loosen fan drive belts and remove belts 

from  fan pulley.
3. On 6-71 engine, rem ove upper support 

b racket bolt and loosen two lower support bracket 
bo lts. Lift support b racket upward and remove 
en tire  support assem bly from  engine.

4. On 8V-71 engine, rem ove th ree support 
b racket bolts and rem ove support assem bly.

5. Remove pulley retaining nut from  fan shaft. 
Use a pu ller to rem ove pulley from  shaft. Remove 
key.

6. Remove snap ring from  support bracket at 
tapered  end of fan shaft.

7. Using an a rb o r p re s s , remove fan shaft 
and bearing assem bly from  support bracket.

IMPORTANT: Do not im m erse  bearing in so l
vent o r  clean with solvent, since lubricant will be 
affected, rendering bearing unfit for fu rther serv ice.

8. Clean all p a r ts  (except bearing) in solvent 
and wipe dry.

FAN DRIVE HUB ASSEMBLY 
(TILT CAB MODELS)

V6 GASOLINE ENGINES
V6 Gasoline engines in tilt cab models employ 

the type of fan drive shown in figure 22. The pulley 
hub on these engines is  also used as a vibration 
dam per. The pulley hub is secured  to front of en-

Figure 2 2 —Fan Drive Hub Assembly (Typical For 
V6 Gasoline Engines in Tilt Cab Models)
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ENGINE COOLING SYSTEM 6K-16

gine crankshaft by a single bolt. Fan hub assem bly 
is  fastened to the pulley hub by six equally spaced 
bolts. Fan blade assem bly is  mounted on front of 
fan hub assem bly and secured  by six special bolts.

Fan D rive Hub Removal (Refer to Fig. 22)
1. Remove six bolts attaching fan blade a s 

sembly to fan hub and rem ove fan blade assem bly.
2. Remove six bolts which secu re  fan hub to

WATER 

GASOLINE ENGINES

W ater pumps a re  mounted in the engine front 
cover casting which serves as a housing fo r the 
pump im peller and is  cored with w ater pump by
passages.

WATER PUMP REMOVAL

NOTE: The w ater pumps have a removable 
pulley mounted on a flanged hub.

1. Remove mounting bolts and w ashers.

2. Remove w ater pump assem bly and gasket 
from  engine front cover.

3. D iscard  used gasket in all cases.

WATER PUMP OVERHAUL 
(401M, 478M ENGINES)

NOTE: Key num bers in  text re fe r  to figure 
23 except as otherw ise indicated.

D isassem bly
1. Support hub (1) on p re ss  and p re ss  the shaft 

out of hub.
2. Insert spacers between im peller (5) and 

pump body (6) to support im peller while p ressing  
shaft and bearing assem bly (2) out of im peller and 
pump body. Support body on p re ss  bed, then with 
a rb o r p re ss  and suitable d river, p re ss  on im peller 
end of shaft and remove shaft and bearing assem 
bly (2).

3. Drive sea l (3) out of pump body. If sea l seat
(4) in im peller is  not in good condition, use a thin 
blade to pry the sea l seat out of im peller. Thor
oughly clean the im peller counterbore.

4. Clean and inspect w ater pump components.
In case defective p a rts  a re  found, a rep a ir kit con
sisting  of shaft and bearing assem bly, seal, and 
gasket is  available.

Assem bly (Fig. 23)
1. Be su re  seal cavity of pump body (6) is 

completely cleaned. Any remaining old cement 
could re su lt in a coolant leak between pump body 
and sea l assem bly (3).

pulley hub and remove fan hub. Remove pulleys if 
desired .
Fan Drive Hub Installation

1. Position pulleys (if removed) on pulley hub.
2. Install fan hub and retain  with six bolts. 

Tighten bolts to 15 to 20 foot-pounds torque.
3. Install fan blade and secure with six  special 

bolts. Tighten bolts evenly to 20 to 25 foot-pounds 
torque.

PUMPS

2. Apply sea le r in sea l cavity in body, then 
p re ss  new seal assem bly (3) squarely into place 
with seal flange seated against body.

3. Support pump body (6) solidly on p re ss  bed, 
then p re ss  on shaft bearing outer housing to install 
shaft and bearing assem bly in body. Bearing hous
ing must bottom in pump body.

4. P lace neoprene seal on ceram ic seat (4), 
then install seat in the recess  in im peller with 
neoprene seal bottomed in counterbore.

5. Support front end of pump shaft and p re ss  
im peller onto re a r  end of shaft.
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ENGINE COOLING SYSTEM 6K-17

а. On pump used on 401M and 478M engines, 
the im peller (5) must be positioned so re a r  face of 
im peller hub is  1.458" from  mounting flange s u r 
face on pump body (fig. 23).

б. While supporting re a r  end of pump shaft, 
p re ss  pulley hub on front end of shaft to dimen
sions shown in figure 23. Note that on pumps for 
401M and. 478M engines (fig. 27) the extended 
side of hub (1) is  toward bearing.

WATER PUMP INSTALLATION
1. R everse the "Rem oval"procedure explained 

previously using new gasket. Tighten attaching 
bolts evenly and firm ly.

2. Close all drains and fill the cooling system .

3. S tart the engine and check for leaks.

DIESEL ENGINES

6V-53 ENGINE WATER PUMP
A centrifugal-type w ater pump, as shown in 

figure 24, is mounted on top of the engine oil cooler 
housing, as shown in figure 25. The pump is  belt- 
driven by one of the cam shafts. An im peller is 
p re ssed  onto one end of the w ater pump shaft and 
the w ater pump drive pulley is  p ressed  onto the 
opposite end. The pump shaft is  supported on a 
sealed, double-row combination radial and thrust 
ball bearing. Coolant is  prevented from  moving 
along the shaft toward the bearing by a sea l. The

Figure 24—Water Pump Assembly (6V-53 Engine)

Figure 2 5 -W a te r  Pump M ounting I6V-53 Engine) (Typical)

shaft and bearing constitute an assem bly, and a re  
serv iced  as such, since the shaft se rv es  as an 
inner race  of the ball bearing.

W ater Pump Removal
1. Open all block drain cocks and drain the 

cooling system .

2. Loosen and remove the w ater pump drive 
belts.

Figure 26—Removing Pulley (6V-53 Engine)
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ENGINE COOLING SYSTEM 6K-18

Figure 27—Removing Shaft from Impeller I6V-S3 Engine)

NOTE: An id ler pulley is  used on some engines 
to adjust the w ater pump drive belt tension.

3. Loosen the hose clam ps and slide the hose 
up on the w ater by-pass tube.

4. Remove the five bolts securing the w ater 
pump to the oil cooler housing. Remove pump.

W ater Pump D isassem bly
1. Note the position of the pulley on the shaft

Figure 28—Pressing Shaft Assembly into  
Water Pump w ith Special Tool (J-/930J

so that the pulley can be installed in the sam e 
position when the pump is  assem bled. Remove 
w ater pump pulley with puller (J-4794-01) as 
shown in figure 26.

2. Remove the w ater pump cover and discard  
the gasket.

3. P re s s  the shaft and bearing assem bly, seal 
and im peller out of the pump body as an assem bly, 
by applying p re ssu re  on the bearing outer race  
with rem over (J-1930).

Figure 29—Water Pump I6V-53 Engine)
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ENGINE COOLING SYSTEM 6K-19

CAUTION: The bearing will be dam
aged if the pump is disassembled by press
ing on the end of the pump shaft.

4. P re s s  the end of the shaft out of the im 
pe lle r as shown in figure 27, using p lates and 
drift.

5. Remove the seal assem bly from  the pump 
shaft and d iscard  assem bly.

Inspection
Wash all of the pump p a rts  except the bearing 

and shaft assem bly in clean fuel oil and blow dry 
with com pressed a ir .

NOTE: A permanently sealed and lubricated 
bearing is used in the bearing and shaft assembly 
and should not be washed. Wipe the bearing and 
shaft assem bly with a clean, lin t-free  cloth.

Examine the im peller for damage and excess
ive w ear on the im peller face which contacts the 
seal. Replace the im peller if it is worn o r damaged.

D iscard  any bearing assem bly that has a gen
era l feeling of roughness, is  tight, has indications 
of damage o r has been pitted by corrosion.

W ater Pump Assembly
NOTE: Refer to figure 28.
1. Using in sta lle r (J-1930), apply p re ssu re  to 

the outer race  of the bearing, as shown in figure 
29. P re s s  the shaft and bearing assem bly into the 
pump body until the outer race of the bearing is 
flush with the outer face of the body.

CAUTION: The bearing will be dam
aged if the bearing and shaft assembly is 
installed by applying pressure on the end 
of the shaft.

2. Lightly coat the outside diam eter of the 
new seal with sealing compound. Then with the face 
of the body and bearing outer race supported, in
sta ll the seal by applying p ressu re  on the seal 
outer flange only, until the flange contacts the body. 
Wipe the face of the seal with a chamois to remove 
all d irt and metal p artic le s .

3. Support the pulley end of the shaft on the 
bed of an a rb o r p re ss , and p re ss  the im peller on 
the shaft until the im peller is flush with the large 
end of the body.

4. P lace the pulley on the bed of an arbor 
p re s s . P lace a suitable rod between the ram  of the 
p re ss  and the im peller end of the shaft, then p ress  
the shaft into the pulley until the pulley is in its 
original position on the shaft.

5. Install the cover and a new gasket on the 
pump body. Tighten the cover bolts to 6-7 foot
pounds torque.

6. If equipment is  available, run the pump dry

at 1200 rpm  for a minimum of 30 seconds, or as  
required , to assu re  satisfactory  seating of the seal.

W ater Pump Installation
1. Affix a new gasket to the flange of the w ater 

pump body.
2. Secure the w ater pump to the oil cooler 

housing with the five bolts and w ashers.
3. Install the hose between the w ater pump 

and w ater by-pass tube and tighten the hose clam ps.
4. Install and tighten the belts.
NOTE: An id ler pulley is  used on some en

gines to adjust the w ater pump drive belt tension.
5. Close all the drains and re fill the cooling 

system .
6. S tart the engine and check for leaks.

6 -7 IN IN-LINE WATER PUMP
On these engines the drive end of the pump 

shaft is supported by a sealed double-row combin
ation radial and th rust ball bearing (fig. 30). The 
pump shaft serves as the inner race  of the bearing.

A spring-loaded seal assem bly and a water 
slinger, located between the seal and the bearing, 
prevent the coolant from  passing along the shaft to 
the bearing. The carbon w asher in the seal assem 
bly bears against a s tee l in se rt that is p ressed  into 
the pump body. The in sert may be replaced when 
worn.

The im peller is  a p re ss  fit on one end of a 
tapered  sta in less steel shaft.

The pump is  mounted on the front end of the 
blower (fig. 30) and is  driven by the lower blower 
ro to r shaft. The drive coupling, p ressed  on the 
end of the pump shaft, has an integral oil throw er 
that shrouds the flange end of the pump body and 
deflects the oil from  the bearing.
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ENGINE COOLING SYSTEM 6K-20

Figure 31—Water Pump M ounting (6-71 Engine) (Typical)

W ater Pump Removal
R efer to figures 31 and 32 and remove the 

pump as follows:
1. Open the drain cock in the pump body and 

drain cooling system .
2. Loosen the hose clam ps and force the w ater 

pump inlet hose against the pump inlet elbow.
3. Remove the two bolts and w ashers that 

attach the pump outlet flange to the cylinder block.

Figure 33—Pressing W ater Pump Shaft from Impeller

4. Remove the three bolt and seal assem blies 
that attach the pump to the blower assem bly, then 
use  special tool (J-4242) to rem ove the inner cap 
screw  (refer to fig. 32).

5. Withdraw the pump and remove the gasket 
and the outlet flange with packing ring.

Figure 32—Loosening Inner W ater Pump-To-Blower 
Attaching Bolt w ith  Special Tool (J-4242)

Figure 34 —Removing Water Pump Drive Coupling 
from Shaft w ith  Special Tool (J-1930)
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ENGINE COOLING SYSTEM 6K-21

INTERMEDIATE DRIVE 

COUPLING COUPLING
SEAL RING OUTLET SEAL PUMP

(PACKING) FLANGE BOLT INSERT ASSY. SPRING IMPELLER COVER

BOLT SHAFT & SLINGER PUMP

BEARING ASSY. BODY

DRAIN

COCK

Figure 35—Water Pump Components (6-71 Engine)

W ater Pump D isassem bly
1. Remove the pump elbow inlet and gasket 

and d iscard  gasket.
NOTE: Clean the corrosion  from  around the 

im peller and shaft before separating the shaft and 
bearing assem bly from  the im peller, seal, and 
w ater pump body.

2. Support the pump on its  mounting flange in 
an arbo r p re ss  as shown in figure 33. P lace a 
short s teel rod  on the shaft and separate  the shaft 
and bearing assem bly from  the im peller, seal, and 
pump body.

3. Remove the im peller and seal assem bly 
from  the pump body.

4. If the steel in se rt is  worn excessively, tap 
o r p re ss  it out of the pump body.

5. Remove the w ater s linger from  the shaft.
6. If necessary , remove the pump drive coup

ling from  the shaft with tool (J-1930) as shown in 
figure 39.

Inspection
Clean all of the p a r ts  except the shaft and 

bearing assem bly. The sealed-type pump shaft 
bearing must not be im m ersed in a cleaning fluid 
since d irt may be washed in and the fluid cannot 
be entirely removed.

Revolve the pump shaft bearing slowly by 
hand. If rough spots a re  detected, replace the shaft 
and bearing assem bly.

Examine the im peller for wear, and replace 
if necessary .

Examine the studs in the pump body. If it is 
necessary  to replace a stud, use a good grade of 
sealant on the threads.

W ater Pump Assembly
R efer to figures 30 and 35 and assem ble the 

w ater pump as follows:

1. If a new steel in se rt is  to be used in the 
pump body, make su re  the counterbore in the pump 
body is thoroughly clean before installing a new 
in se rt. D irt in the counterbore can cause m isalign
ment between the in se rt and the carbon washer 
and resu lt in a leak at th is point. S tart the counter
bored end of the in sert into the pump body. Then, 
p re ss  the in se rt in until it contacts the shoulder in 
the pump body. The in se rt has a 0.0015" to 0.0035" 
p re ss  fit in the pump body.

CAUTION: DO NOT mar the highly 
finished seal contact surfaces of the in
sert when pressing it into the pump body.

2. Install the slinger on the pump shaft with 
the flange of the slinger approximately 3/16" from  
the end of the ou ter race  of the bearing.

3. Support the im peller end of the pump body 
on an arbor p re ss , and in sert the coupling end of 
the shaft and bearing assem bly into the pump body. 
Then p re ss  against the outer race of the bearing 
until the bearing contacts the shoulder in the pump 
body. Stake the end of the pump body in th ree places 
to prevent the bearing from  moving endwise.

4. With the surface of the w ater pump seal 
clean and free  from  d irt and m etallic p artic les , 
apply a thin coat of liquid soap on the inside diam
eter of the rubber sea l. Do not scra tch  o r m ar the 
surface of the carbon seal w asher. Slide the seal 
assem bly on the pump shaft until the carbon seal 
w asher is seated firm ly against the pump body in
se r t. Then, install the spring with the sm all end 
toward the seal.

5. Support the bearing end of the shaft (not 
the drive coupling) on the bed of an arbo r p re ss . 
Then p re ss  the im peller on the shaft using im peller 
in sta lle r (J-22437) as  shown in figure 36. On cu r
ren t engines the end of the shaft must be flush with
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ENGINE COOLING SYSTEM 6K-22

Figure 36—Installing W ater Pump Impeller

the face of the im peller hub with the bearing being 
held against the shoulder in the w ater pump body.

6. Support the im peller end of the pump shaft 
on a suitable a rbo r and, p re ss  the coupling onto 
the shaft. The drive coupling must be flush with the

To Radiator ■ i ,

Figure 37— Water Pump Mounting (8V-71 Engine)

end of the shaft. Make su re  the drive coupling is 
tight on the shaft.

7. Rotate the shaft by hand to be su re  the re a r  
face of the im peller blades do not rub the pump 
body.

8. P lace a new pump cover gasket against the 
bolting flange of the pump body. Slide the pump 
inlet elbow over the studs and secure it to the 
pump body with four w ashers and nuts.

9. If previously removed, install the drain 
cock in the pump body.

W ater Pump Installation
R efer to figure 31 and install the w ater pump 

on the engine as follows:
1. Make su re  the interm ediate shaft coupling 

is  secure . If it was previously removed, in sert the 
splined end of the coupling into the mating splines 
on the blower ro to r shaft. Then, draw the coupling 
in place with the 5/16"-24 x 1%" bolt. Tighten the 
bolt to 15-19 foot-pounds torque.

2. P lace the pump outlet flange over the pump 
outlet with the flat side of the flange facing the 
pump body. Slip the packing ring over the pump out
le t and next to the flange.

3. Using a new gasket at the bolting flange, 
place the pump against the blower end plate cover 
so that the lugs on the drive coupling mesh with the 
lugs on the interm ediate shaft coupling. Secure the 
pump to blower with three bolts and seal w ashers.

4. Slide the pump outlet packing ring and pack
ing flange against the cylinder block and secure 
the flange with two bolts and w ashers.

5. Slide the w ater pump inlet hose in place 
and secure it with the hose clam ps.

6. Close the pump drain cock, and fill the en
gine cooling system .

NOTE: When filling the cooling system  of c e r 
tain models, it is necessary  to open the vent valve 
at the top of the therm ostat housing.

8V-71N ENGINE WATER PUMP
The centrifugal type w ater pump circu lates 

the engine coolant through the cylinder block, cyl
inder heads, heat exchanger o r rad ia tor, and the 
oil cooler.

The pump is  mounted on the engine front cover 
(fig. 37) and is  driven by the front cam shaft gear.

NOTE: The curren t w ater pump gear has 42 
teeth  and can only be used with the curren t 66 tooth 
front camshaft gear. Form erly  the pump gear had 
59 teeth which meshed with a camshaft gear that 
had 92 teeth. The form er front camshaft gear must 
be replaced before installing a pump with the cu r
ren t pump gear.

A bronze im peller is  secured  to one end of a 
sta in less s teel shaft by a nut. A drive gear is 
p re sse d  on the opposite end of the shaft. Two ball
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ENGINE COOLING SYSTEM 6K-23

Figure 38—Water Pump Components I8V-71 Engine)

bearings a re  used to ca rry  the shaft. The la rg e r 
bearing is used at the drive gear end of the shaft 
to accommodate the th rust load (fig. 38).

An oil sea l is located in front of the sm alle r 
bearing and a spring-loaded face type w ater seal 
is  used behind the im peller. The im peller incor
pora tes the ceram ic seat for water seal.

W ater Seal Replacement
The w ater seal can be replaced without rem ov

ing the pump if the rad iator, fan and fan shroud 
have been removed.

1. Remove the pump cover and gasket (fig^38).
2. Remove the nut and w asher and withdraw 

the im peller with pu ller (J-4794-01).

CAUTION: Use care to prevent dam
age to the ceramic impeller insert. Place 
the impeller on the bench with insert up.

3. Use w ater pump sea l rem over set (J-22150) 
to remove the sea l with the pump on or off the 
engine (fig. 39).

a. P lace the sea l pu ller (J-22150-2) over the 
sea l and into the two slo ts in the pump body casting.

b. Position the sleeve (J-22150-4) over the 
seal puller to support the seal pu ller.

c. Insert the slotted endofthearm (J-22150-5) 
through the sea l pu ller and position the cover stud 
in the slot of the a rm  as shown in figure 39.

d. With the square head screw  sta rted  in the 
tapped hole of the seal pu ller, finger-tighten the 
screw  sufficiently to hold the a rm  in position.

e. Remove the seal by turning the screw  
clockwise.

4. P lace a new w ater seal on the shaft. P re ss  
o r tap the sea l into the sea l cavity with a suitable 
sleeve which has an inside diam eter large enough 
to fit around the sea l and re s t on the b ra ss  c a r t
ridge lip.

Figure 39—Removing Water Seal from Pump

5. Inspect the ceram ic im peller in sert for 
c racks, scra tches, and bond to the im peller. If in
s e r t  is damaged, rep lace it in following manner:

a. Bake the used ceram ic in sert and im peller 
assem bly at 500°F., for one hour to remove the 
ceram ic in se rt and w ire brush the im peller bond 
a rea  to remove the old adhesive, oxide, scale , etc. 
The ceram ic in sert can be removed easily from 
the counterbore while the adhesive is hot.

b. Wipe the im peller bond a rea  and the groov
ed side of the new ceram ic in sert with a cloth 
soaked in a common solvent such as alcohol. Wipe 
clean with a dry cloth.
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ENGINE COOLING SYSTEM 6K-24

Figure 41 —Removing Retaining Ring 
w ith  Special Tool (J-4646)

c. P lace the adhesive w asher in the im peller 
bond a rea  with the ceram ic in sert on top. The 
polished face of the ceram ic in sert should be v is
ible to the assem bler (fig. 41).

d. Clamp the ceram ic in sert and im peller 
together with a 3 /8” bolt and nut and two smooth 
1/8" thick flat w ashers. Tighten the bolt to 10 foot
pounds torque.

CAUTION: DO NOT mar polished 
surface of the ceramic insert.

e. P lace im peller assem bly in a level position, 
with ceram ic in sert up, in an oven p re-heated  to 
350°F., and bake the assem bly for one hour.

NOTE: The face of the ceram ic in sert must be 
square with the axis of the tapered bore within
0.004". The pump shaft may be used as a mandrel 
fo r this inspection.

f. Remove the im peller from  the oven and 
after it has gradually cooled to room tem perature, 
install it in the pump. Do not loosen and remove 
clamping bolt and w ashers until assem bly cools.

6. Make sure the mating surfaces of the w ater 
sea l and the ceram ic in se rt on the im peller, a re  
free  of d irt, m etal p artic le s , and oil film . Then, 
install the im peller on the shaft. P lace the w asher 
and lock nut on the shaft; tighten the nut to 45 to 50 
foot-pounds torque.

7. Loosen the clam ps and remove the hose

from  the water outlet opening of the pump.
8. In se rt a fee ler gauge into the w ater outlet 

opening of the pump. The minimum clearance be
tween the im peller and the pump housing must be
0.015".

9. Use a new gasket and install the water 
pump cover. Tighten the nuts o r bolts securely.

NOTE: When the cover is  secured by cadmium 
plated bolts with nylon in se rts , inspect them  c a re 
fully to make su re  the nylon in se rts  a re  in place 
and protrude sufficiently beyond the threads to 
prevent leakage. Under no circum stances should a 
standard  bolt be used.

10. Install and secure the hose on the water 
outlet opening with the clamps.

W ater Pump Removal
1. Drain the cooling system .
2. Remove the rad iator, fan shroud and fan, if 

necessary .
3. Loosen the hose clam ps and remove the 

hoses from  the pump housing.
4. Remove the pump housing-to-engine front 

cover mounting bolts and detach the pump. Use 
ca re  to prevent damage to the gear teeth when d is
engaging the pump gear from  the camshaft gear.

W ater Pump Disassembly
1. Turn the pump gear so the slot is  over the 

ends of the bearing retaining ring, in sert p lie rs  
(J-4646) into the slot and with the aid of a sm all 
screw driver remove the ring from  the groove 
(fig. 41).

2. Remove the pump cover and gasket.
3. Hold the gear securely and remove the 

im peller nut and w asher.

CAUTION: While holding gear, use
care to prevent damage to the gear teeth.

4. Use puller (J-4794-01) to remove the im 
pelle r.

5. P re ss  the shaft, bearings, and pump gear 
assem bly out of the pump housing.

6. P lace the gear on the bed of an a rb o r p re ss  
with the shaft extending downward, then place a 
short piece of 5 /8" diam eter bar stock between the 
shaft and ram  of the p re ss  and p re ss  the shaft out 
of the gear as shown in figure 42.

7. Support the shaft assem bly on inner race  
of the la rg e r bearing with the threaded end down. 
P lace flat stock between the ram  of p re ss  and the 
shaft and p re ss  the pump shaft out of the large 
bearing.

8. Invert the shaft, support it on the inner race 
of the sm all bearing and repeat the p rocess des
cribed in Step 7.

9. If necessary , remove w ater seal as  des
cribed previously under "W ater Seal Replacem ent."
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ENGINE COOLING SYSTEM 6K-25

10. Push oil sea l out of the housing.
NOTE: New sea ls  m ust be used as rep lace

m ents each tim e the w ater and oil sea ls  a re  re 
moved.

Inspection
Wash all the pump p a rts  in clean fuel oil; dry 

with com pressed a ir  and inspect them for cracks, 
o ther damage and w ear. Replace damaged o r worn 
p a rts .

Inspect the ceram ic im peller in sert for cracks, 
sc ra tches, and bond to the im peller. The in se rt 
may be replaced if necessary  as d irectedprev ious- 
ly under "W ater Seal Replacement."

The bearings should be examined for co rro 
sion, pitting, wear, and freedom  of movement. Apply 
engine oil to the bearings, hold the inner race  and 
slowly revolve the outer race to check for rough
ness. Replace the bearings if necessary .

W ater Pump Assembly
1. Apply a film  of engine oil to the circum 

ference of the oil seal and place it on installe r 
(J-8501) with the lip of the seal away from  tool.

2. Affix the in sta lle r (J-8501) on the handle 
(J-7079-2). Insert the sea l into the pump housing 
and tap the sea l into place.

3. P lace the pump housing on the bed of an 
a rbo r p re ss . In se rt the w ater sea l into the cavity 
in the pump housing and with a sleeve large enough 
to fit around the sea l and re s t on the b ra ss  c a r t
ridge lip, p re ss  the w ater seal evenly into place.

4. Lubricate the bearing bores and shaft b ea r
ing su rfaces. R everse the procedure for "D isas
sem bly," and install the bearings on the shaft.

CAUTION: Apply pressure to the 
inner races of the bearings only during 
assembly on the shaft.

Figure 42—Pressing Shaft Out of Gear

CAUTION: A support must be placed 
between the pump shaft and the bed of the 
arbor press. Do not allow pump housing 
or studs (if used) to rest on the bed of the 
press while pressing on the gear.

5. Support the pump housing on bed of the 
a rb o r p re ss  with cover side down. Lubricate the 
w ater seal contact surface of the shaft and in sert 
threaded end down into the pump housing. P re s s  
the shaft and bearing assem bly into place by apply
ing p re ssu re  on the outer race  of the large bearing.

8. Make su re  the mating surfaces of the water 
sea l and ceram ic in se rt a re  free  of d irt, metal 
p a rtic le s , and oil film . Then, p re ss  the im peller 
on shaft.

9. P lace w asher and nut on the shaft. Hold the 
pump gear securely  and tighten nut to 45 to 50 
foot-pounds torque.

CAUTION: Support the pump housing 
so the studs (if used) do not rest on the 
bed of arbor press.

CAUTION: DO NOT damage gear teeth 
while holding the gear.

6. Install the bearing retaining ring.
7. P lace the w ater pump with im peller end of 

shaft supported on bed of an arbo r p re ss . P lace the 
gear between the shaft and the ram  of the p re ss . 
P re s s  the gear on shaft so it is  against the inner 
race  of bearing.

10. Use a new gasket and install the w ater 
pump cover. Tighten nuts o r bolts securely.

NOTE: On some models, two special bolts 
with a teflon taped a rea , a re  used along with the 
studs and nuts to fasten the pump cover to the
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ENGINE COOLING SYSTEM 6K-26

pump body. It is  im portant that the sam e special 
bolts (new or used) be reinstalled . Whenever re 
using these bolts, inspect them  carefully to make 
su re the teflon tape is  in place and in good condi
tion to prevent leakage. Under no circum stances 
should a standard bolt be used. Tighten these bolts 
to 20 to 25 foot-pounds torque.

11. Install the hose on the w ater outlet opening 
and secure it with clam ps.

W ater Pump Installation
1. Affix the neoprene seal ring into groove of 

pump housing. Mount the pump on the engine so the 
pump gear m eshes with the camshaft gear, and in
s ta ll and tighten the mounting bolts.

2. Slide the hoses into position, then install 
and tighten the hose clamps.

3. F ill the cooling system  as recommended in 
previous text for cold or warm  weather operation.

4. S tart engine and check for leaks.

SPECIFICATIONS

The cooling system  capacities listed  below apply to vehicles with standard equipment only. 
Because of some optional equipment which may be used, a ir  conditioning, la rg e r engine, w ater 
filte r, increased  cooling, etc., the capacity of cooling system  will vary. For the purpose of 
obtaining an accurate cooling system  capacity before adding an ti-freeze to an optional equipped 
vehicle, it is recommended that the cooling system  be f irs t  replenished until visible in fille r 
opening and then drained into a graduated container of which the contents can be m easured.

COOLING SYSTEM CAPACITIES (Q TS.) INCL. HEATER

T R U C K  M O D E L S
Q U A R T S *

U.S. I M P E R I A L
HM, JM 80 
HV, JV 70 . .
TM 8 0 ........
TV 7 0 ........
HI, Jl, Ml 90 
MH 90 
DH FH 90. . 
DI, FI 90

41 
38
42 
33 
45 
56 
63 
44

m
31%
35
zm
3714
46%
52>/2
36%

E N G I N E S
NH 230.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NH 250 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NHC 250 (w/increased cooling).
NHCT 270. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NTC 335. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

50
50
52
52
53

41%
41%
43%
43%
44M

*Add approx. 2 quarts if increased cooling is used.

ENGINE THERMOSTATS
E N G I N E N U M B E R  U SED M E A N  T E M P .  (°F) STA RTS  T O  O P E N  (°F) F U L L Y  O P E N  (°F)

V6 Gasoline. . . . . . . . . . . . . . . . . . . . . . 2 170 167-172
174-176

192
6V-53 Detroit D iese l. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 175 190
6-71N Detroit D ie se l. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 180 179-181 195
8V-71N Detroit D iesel. . . . . . . . . . . . . . . . . . . . . . . 2 180 179-181 195
Cummins D iesel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 170 170 185

ENGINE OVERHEAT SWITCH
Switch Contacts Close At:

Gasoline Engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225-F
Detroit Diesel Engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215 F
Cummins Diesel Engines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205 F
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SECTION 6M

ENGINE FUEL SYSTEM
This group is  divided into five sections as shown in Index below:

Subject Page No.
A ir C leaners (All Engines) .............................................................  6M-1
Gasoline E n g i n e s ..................................................................................  6M-7
53 And 71 Series Diesel E n g in e s ...................................................... 6M-18
Cummins Diesel E n g in e s ................................................................. 6M-36

AIR CLEANERS
(ALL ENGINES)

Contents of this section a re  listed  in Index below:

Subject Page No.
Gasoline E n g in e s ................................................................................... 6M-1
D iesel Engines ......................................................................................  6M-2

A ir F ilte r Restriction G a u g e ......................................................  6M-4
A ir F ilte r Restriction Indicator ............................................... 6M-5

GASOLINE ENGINES

A ir cleaners should be inspected every 3,000 
m iles minimum and serviced whenever d irt be
comes visible in element or oil. Under adverse 
conditions or extensive operation on dusty o r sandy 
roads, unit should be cleaned every day o r at least 
every 200 m iles. A ir cleaners on vehicles operat
ing in dust storm  areas  should be cleaned immed
iately after such sto rm s occur.

PAPER ELEMENT TYPE
A paper elem ent-type a ir cleaner (figs. 1 and 

2) (dry o r paper wetted) is  used on gasoline engine. 
Inspect element assem bly for damage and replace 
when damaged or excessively dirty.

1. Remove wing nut from  stud at top of a ir 
cleaner, then lift cover and element from  base.

2. The following procedure is to check and 
serv ice paper type element.

a. To determ ine if an a ir  filter element re 
quires cleaning o r replacem ent, use a ir  filte r 
viewer, A.C. P a rt Number 6484631 whi,ch has a 
special lens for this purpose.

b. Position the viewer as shown in figure 3 
and tu rn  on viewer light. A dirt-clogged element 
prevents the light from  being visible from  outside.

c. The paper wetted type a ir  cleaner has been 
impregnated with oil and cannot be cleaned. When 
dirt-clogged o r when light as described above is 
not visible, the element must be replaced.

d. Some dry elem ents a re  washable; re fe r to 
decal (fig. 4) for instructions. Clean element by 
shaking out accumulated d irt, or clean by washing 
with w ater and detergent ONLY. Rinse until water 
runs clean. Shake off excess water and dry. DO 
NOT OIL ELEMENT.

IMPORTANT: DO NOT USE AIR PRESSURE 
TO CLEAN OR DRY ELEMENT.

NOTE: Install a new element after five clean
ings.

e. If the dry type element is cleaned, recheck 
afte r cleaning o r washing as described above, and 
every 3,000 m iles thereafter. Under normal driv
ing conditions element should be checked every
6,000 m iles.

3. R e-assem ble and install in reverse  order 
of removal and disassem bly procedures.

OIL BATH TYPE
On cleaners mounted to carburetor o r on cab 

dash, loosen clamp screw , then lift assembly to 
remove. Loosen thumb screw  on top, then separate 
cover and element from  rese rvo ir.

Drain oil from  re se rv o ir. Clean all parts  in 
cleaning fluid and dry thoroughly. Do not use com
p ressed  a ir  on element. F ill re se rv o ir to level 
m ark with same grade oil used in engine. Install 
element and re se rv o ir  in reverse  order of their 
removal and disassem bly.
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ENGINE FUEL SYSTEM 6M-2

Figure 1 —A ir Cleaner (Gas—Dry Element Type) (TypicalI

DIESEL ENGINES

Several types of a ir  cleaners a re  used. The 
oil bath type and the paper element type. However, 
depending on vehicle model, each type is  mounted 
in a different m anner.

A ir cleaners should be inspected every 3,000 
m iles minimum and serv iced  whenever d irt be
comes visible in the element o r oil. Under extrem e 
dirty  conditions inspection may be required  daily, 
o r every 200 m iles. A ir cleaners on vehicles oper
ating in dust storm  a reas  should be cleaned im 
m ediately afte r such sto rm s occur.

On some vehicles having paper elem ent, an 
a ir  re s tr ic tio n  gauge indicates when elem ent needs 
servicing.

Figure 2—A ir Cleaner (Gas—Wetted Element Type) (Typical)

WARNING—DIESEL ENGINE

USE EXTREME CAUTION TO BE 
SURE THAT ALL VOLATILE CLEANING 
FLUID (GASOLINE, KEROSENE, ETC.) 
IS REMOVED FROM AIR CLEANER AT 
TIME OF CLEANING. UNCONTROLLED 
FUEL ENTERING THE COMBUSTION 
CHAMBER IN THIS MANNERCANCAUSE 
THE ENGINE TO "RUN-AWAY” AND 
POSSIBLY DESTROY ITSELF ANDCAUSE 
INJURY TO PERSONNEL.
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ENGINE FUEL SYSTEM 6M-3

Figure 3 —Checking Element w ith  A ir Filter Viewer

OIL BATH (TYPES SHOWN IN FIGS. 5 & 6)
An oil bath a ir  c leaner is used on som e models 

as shown in figures 5 and 6. Service as  follows:
1. Loosen clamp screw  or nut and remove cup 

assem bly. Drain oil from  assem bly and clean in 
cleaning fluid to remove all accumulated deposits.

SEAL CAP (Do not remove]

OUTLET

MOUNTING BRACKET

CUP ASSEMBLY

OIL LEVEL MARK

O m tlllX H  ClIANlfO  INSTRUCTIONS 
EVERV 6,000 M1LES, IEMOVE CAHKIDGt AND SHAKE OUT 
ACCUMULATED PUT , 0 *  CLEAN »Y WASHING WITH WATEt 
AND DETERGENT ONLY. RINSE UNTIL WATEI RUNS CLEAN. 
SHAKI OFF EXCHS WATEI AND D tY . INSTALL A NEW CAR- 
H IDOt AFTCI 5 CLEANINGS. DO HOT OIL CARTtlPCE.

NOTICE: THIS ENGINE EQUIPPED WITH A 
CBANKCASE VENTILATION SYSTEM

SERVICE EVERY 12 000  MILES

L
P/inted )n USA 

UNITED AIR CLEANER DIVISION 
NOVO INDUSTRIAL CORPORATION - CHICA60, ILL

T-5883

Figure 4—Typical Dry Element Cleaner Label

2. Remove element downward and out of clean
e r body. Some cleaner elem ents a re  held in cleaner 
body with two wing nuts (fig. 5).

3. Slush element up and down in bath of clean
ing fluid until a ll oil and d irt deposits a re  removed. 
P erm it element to dry thoroughly before installing, 
but do not use com pressed a ir .

4. R einstall element in cleaner body, being 
su re  element is  pushed up as fa r  as possible.

5. F ill cup o r re se rv o ir  up to "OIL LEVEL" 
m ark  using sam e grade oil used in engine. Install 
cup to body; make su re  seal ring is  in good condi
tion and properly  installed. Tighten clamp securely .

IMPORTANT: When connecting hoses to intake 
manifold o r aluminum housing, torque the clamp 
screw s 16 to 20 foot-pounds.

Figure 5—Oil Bath Air Cleaner ITypical for DieselI Figure 6—A ir Cleaner (Typical for Diesel)
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ENGINE FUEL SYSTEM 6M-4

Figure 7—A ir Cleaner Installation (Typical for Diesel)

OIL BATH (TYPES SHOWN IN FIGS. 7 & 8)
IMPORTANT: Keep all fittings, connections, 

tubing, elbows, and inlet cap, as shown in figure 7, 
tightened securely . Also, check inlet cap fo r fo r
eign m ateria l and clean as necessary.

1. Loosen thumb screw s which attach r e s e r 
voir to cleaner body (fig. 8), ro ta te  slightly to left 
and lower re se rv o ir.

2. Drain oil from  re se rv o ir  and clean in clean
ing fluid to remove all accum ulated deposits.

NOTE: C leaner has a removable p re -filte r  
that prevents d irt and fibers from  entering main 
f ilte r.

3. To remove p re -filte r , p re ss  upward and 
turn  to left until unlocking tabs line up with v e r t
ical slo ts, then lower elem ent. Slush element up

Figure 8—O il Bath A ir Cleaner

and down in cleaning fluid until a ll oil and d irt de
posits a re  removed. DRY ELEMENT THOROUGH
LY OF CLEANING FLUID BEFORE INSTALLING. 
R einstall element in cleaner body.

4. F ill a ir  cleaner cup to indicated level with
S.A.E. 20 oil in sum m er and S.A.E. 10 o r lighter 
oil in w inter. Refer to Air C leaner Instruction label.

NOTE: Inspect a ir  cleaner frequently. Empty 
cup, clean out and refill when oil becomes thick 
with suspended dust o r when % of oil has been d is
placed with sedim ent. Under severe conditions 
serv ice  daily or m ore often if necessary .

DRY TYPE AIR CLEANER
The standard a ir  cleaner used on some vehicles 

has a dry type paper element (fig. 9 ). F resh  a ir  
en ters the a ir  cleaner at the top and all foreign 
m atter, dust, and d irt is prevented from  entering 
the engine by the filte r elem ent. The la rg e r p a r 
tic les will drop to the bottom of the a ir  cleaner 
and will be expelled through a vacuator valve. This 
is a continuous and automatic p rocess.
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ENGINE FUEL SYSTEM 6M-5

DRY AIR CLEANER MODEL

Service ai r c leaner acco td m g to  engine or veh ic le  mdnu 
fa c tu re rs  in s tru c tion s S T O P  E N G IN E , it a>r c.leaner is not 
equipped w itn  V A C U A T O R  V A L V E , rem ove and empt> 
dust cup Serv ice filte r d p m e n t only w h en re s tr ic t io n  
reaches riicom m eiKlt>rl m a»im um . Re*er lo  in s tru c tion s  on 
f ilte r element for .. FO R  M A X IM U M  E N G IN E  P R O 
T E C T IO N  A N D  E L E M E N T  L IF E  U S E  O N L Y  D O N A L D S O N  
D U R A L IF E  E L E M E N T  N U M B E R .

t — • t  Minneapolis, Minnesota
(OONALOSON) COMP1NV.INC. ,, . ,, . . ,\ — . v  . ..  /  Made in United States o

P10-1632

CEHTRIFAIR d r y  a i r  c le a n e r© ®
Service cleaner daily or more often in extremely dusty conditions by remov
ing and emptying cup. Replace or clean paper element when restriction 
reaches Engine Manual limitation but never more than 25 inches of water.
To remove dust. soot, and oil, wash clement in nonfoaming detergent, rinse, 
and dry. In emergency use compressed air to blow out eicess dust.

R E P LA C E  A L L  D A M AGED  G A S K E T S  IM M E D IA T E L Y -N E V E R  U S E  (ML 

. V O R T O X  C O M P A N Y  C L A R E M O N T , C A L IFO R N IA  ,

VIEW OF CENTRIFUGE 
PORTION OF BODY

CLEANER BODY 

O-RING 

WING BOLT

CLAMP BAND

DRY TYPE ELEMENT

WING NUT

BAFFLE 

BOTTOM PAN

SPRING

VACUATOR VALVE ■ 

ROCK SHIELD -  

CLAMP -

Figure 9—Dry-Type A ir Cleaner

NOTE: On trucks equipped with a ir  r e s tr ic 
tion gauge, o r indicator (figs. 11 and 12), serv ice 
paper element when gauge re g is te rs  ”25" (inches 
of water) o r  red  signal reaches "SERVICE LEVEL.”

This 2-stage dry a ir  cleaner consists of a 
centrifuge and final filte r. The centrifuge throws 
out most of the heavy dust p artic le s  and all of the 
w ater.

Elem ent Replacement (Fig. 9)
1. Loosen wing bolt in clamp band until bot

tom pan can be lowered from  cleaner body.
2. At bottom of element, remove wing nut. Pull 

elem ent downward to remove from  shell.
3. Install new or cleaned element in rev erse  

o rder of rem oval.
NOTE: If replacem ent is  necessary , specify 

GM replacem ent elem ent.

Elem ent Cleaning
During cleaning, use extrem e caution so as not 

to puncture o r otherw ise damage paper element.

Figure I O—A ir Cleaner Labels

Instructions on decal attached to a ir  cleaner should 
be noted as shown in figure 10. Element can be 
cleaned by either of two methods as follows:

Dry A ir Method. D irect dry, clean a ir  up and 
down p leats on the clean a ir  side of element. Use 
caution that a ir  p re ssu re  does not exceed 100 psi. 
Maintain a reasonable distance between nozzle and 
elem ent.

Washing Method. Washing is especially effec
tive for oily o r soot laden filte rs . P rep a re  a solu
tion of Donaldson D-1400 detergent, o r com m ercial 
non-sudsing detergent (2 oz. to 1 gallon w arm  100° 
w ater). Soak elem ent for 15 minutes, then rinse  
with clean w ater and a ir  dry completely. A fan or 
a ir  draft may be used, but DO NOT HEAT ELE
MENT TO HASTEN DRYING. Inspect by placing a 
bright light inside elem ent. Light will show through 
any hole o r rupture. Damaged element must be r e 
placed.

IMPORTANT: F ilte r  element should be r e 
placed a fte r six  cleanings o r annually.

AIR FILTER RESTRICTION GAUGE (Fig. 11)
On vehicles with a ir  res tr ic tio n  gauge service 

a ir  cleaner elem ent when gauge reg is te rs  "25" 
(inches of w ater).

AIR FILTER RESTRICTION INDICATOR (Fig. 12)
The a ir  filte r res tr ic tio n  indicator is  located 

in the a ir  in let manifold, and is  readily visible 
when engine com partm ent is open. The indicator 
itse lf requ ires no serv ice  other than resetting .

This device serv es  to warn that the a ir  filte r 
is  dirty and should be serviced. The indicator is
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ENGINE FUEL SYSTEM 6M-6

Figure 11 —A ir Filter Restriction Gauge

so constructed that the warning notice is given 
before any damage will occur to the engine as the 
resu lt of a clogged filte r element.

When the f ilte r  element is  clogged to the point 
that a ir  flow is  re s tr ic ted  to sufficient degree to 
activate indicator valve, the indicator will show a 
red  ring in the transparen t a rea  of the body ("SERV-

Figure 12—A ir Filter Restriction Indicator

ICE LEVEL"). This is  a signal that the a ir  cleaner 
m ust be serviced. After servicing a ir  cleaner as 
described previously in this section, re se t the in
dicator by depressing and releasing  button on top 
of indicator body. This will cause the red  ring to 
move out of the transparen t body area  (refer to 
fig. 12).
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ENGINE FUEL SYSTEM 6M-7

GASOLINE ENGINES

Contents of th is subject a re  listed  in Index below:

Subject Page No.
A ccelerato r and Throttle Linkage A d ju s tm e n t.............................6M-7

Conventional Cab M o d e l s ................................................................6M-7
Steel T ilt Cab Models (80 Series)................................................ ...6M-7
Manual Choke Control ................................................................ ...6M-8
Hand Throttle A d ju s tm en t............................................................. ...6M-8

Fuel F ilte rs  ......................................................................................... ...6M-8
Fuel Pump ............................................................................................. ...6M-9

Fuel Pump O p e r a t io n .................................................................... ...6M-9
Testing Fuel Pump ...........................................................................6M-9
Fuel Pump Replacement ............................................................. ...6M-10

Hydraulic Type Governor .................. - .......................................... ...6M-10
Bendix-Strom berg C arburetors .........................................................6M-10

Identification ............................................
Trouble Diagnosis ..................................
Carburetor Adjustments ........................

Exhaust Emission Control Systems . . . . 
Positive Crankcase Ventilation Systems 
Controlled Combustion System-Modified

ACCELERATOR AND THROTTLE LINKAGE ADJUSTMENT

CONVENTIONAL CAB MODELS
(Refer to Figure 1)

1. Disconnect the accelera to r pull-back 
spring. Disconnect the accelera to r relay  rod a s 
sembly at the carbure to r. Loosen the jam  nut on 
the acce lera to r re lay  rod.

2. Block pedal down firm ly against floor mat.
3. Hold carbure to r lever in full th ro ttle  posi

tion and turn  relay rod until end of rod fits freely 
into carbu re to r lever. Tighten jam  nut on relay 
lever.

4. Connect acce lera to r relay  rod to ca rb u r
e to r lever and re lease  acce lera to r pedal. Connect 
pull-back spring.

STEEL TILT CAB MODELS 
(70-80 SERIES)
(Refer to F igure 2)

1. Disconnect pedal and throttle re tu rn  springs, 
then check front and re a r  cable clam ps for proper 
tightness on acce lera to r control cable assem bly.

2. Disconnect rod end assem bly "A" from  re 
lay lever. Verify that rod end assem bly "A" is  
threaded on the cable assem bly %-inch, then re 
connect ball joint to relay lever.

3. D epress pedal to %-inch from  floor.

4. Disconnect rod end assembly "B" from 
throttle lever.
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ENGINE FUEL SYSTEM 6M-8

Figure 2 —Accelerator Linkage (TM80)

5. Move thro ttle lever to full thro ttle (wide 
open). Thread ball joint on cable assem bly, suffic
iently, to provide free -en try  of rod end assembly 
"B" into thro ttle lever.

NOTE: If additional adjustment is  required, 
adjust position of rod end assem bly "A" on cable 
assem bly, accordingly. Minimum allowable thread 
engagement at either ball joint is  %-inch.

6. Reconnect pedal and throttle re tu rn  springs.
7. Check operation of linkage to  make su re 

ca rbu re to r thro ttle lev er is at full th ro ttle  before 
acce lera to r pedal reaches floor mat. Readjust, if 
necessary .

MANUAL CHOKE CONTROL

Adjust manual choke control so choke valve 
is  fully open (vertical) when choke control knob is 
pushed in. When necessary  to change choke se t
ting proceed as follows:

1. Loosen choke w ire screw  at carburetor.
2. Position choke control knob 1/8-inch from  

instrum ent panel, then move choke lever to fully

open position and tighten screw  securing choke 
w ire to lever on carburetor.

3. Check operation of choke to make sure 
choke valve closes completely as knob is pulled 
out. Reposition choke cable housing in clamp if 
there is in terference before choke valve is com
pletely closed. Adjustment of fast idle mechanism 
is covered la te r under "C arburetors."

HAND THROTTLE ADJUSTMENT

1. Check accelera to r linkage fo r free  move
ment and to be su re  re tu rn  spring re tu rn s  linkage 
to idle position.

2. Check to see that hand thro ttle w ire hous
ing is  clamped securely  at bracket.

3. Push hand thro ttle completely in, then 
loosen trunnion screw  and move w ire trunnion to 
make light contact with hand thro ttle  lever. Tighten 
trunnion screw , then check operation of hand th ro t
tle . If properly adjusted initial movement of hand 
th ro ttle  control handle will cause increase  in engine 
speed; and when handle is  pushed in, engine will 
re tu rn  to idle speed.

FUEL FILTERS

The disposable-elem ent type filte r is contained 
within a threaded filte r body located on a fram e 
side ra il between the fuel tank and fuel pump (re fe r  
to fig. 3). Replace elem ent at 12,000-mile in tervals. 
To rep lace element, tu rn  the threaded filte r body

from  fram e ra il mounting. Replace elem ent and 
gasket.

NOTE: After replacing filte r element, s ta rt 
engine and check fo r fuel leaks.
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ENGINE FUEL SYSTEM 6M-9

Fuel pumps (fig. 4) used on gasoline engines 
covered by th is manual cannot be overhauled. In 
the event of fa ilu re the entire pump m ust be 
replaced.

Pumps a re  diaphragm type, operated from  an 
eccentric on the engine camshaft. The diaphragm 
is  made from  a single layer of fabric trea ted  to 
make it im pervious to gasoline and engine oil.

FUEL PUMP OPERATION

In operation, the diaphragm is  pulled against 
p re ssu re  of spring as rocker a rm  is  moved by 
engine camshaft. The p artia l vacuum caused in 
pump cham ber draws fuel from  tank into pump 
cham ber through in let valve. As cam shaft ro tates, 
p re ssu re  on rocker arm  is  relieved and diaphragm 
spring ac ts  on diaphragm which in turn fo rces fuel 
out of pump cham ber through outlet valve and

FUEL

Figure 3—Frame Mounted Fuel Filter

through fuel line to carbureto r. Each revolution of 
camshaft repeats this cycle, drawing fuel from  
tank and discharging it  through line to carburetor.

When float r is e s  in carburetor bowl and closes 
valve so no m ore fuel can enter carbure to r, fuel 
cannot escape from  fuel chamber in pump and dia
phragm  spring is  held in com pressed position. 
Rocker a rm  then idles on camshaft eccentric and 
diaphragm moves only a few thousandths of an inch 
to replace fuel which en ters carburetor between 
pump strokes. Thus a constant p re ssu re  p ropor
tional to force of diaphragm spring is  maintained 
on fuel in line to carbureto r.

TESTING FUEL PUMP

Always check fuel pump while it is  mounted on 
the engine and be su re  there is gasoline in the tank.

The line from  tank to pump is the suction side 
of system . The line from  pump to carbure to r is  
the p re ssu re  side of system . A leak on the p re ssu re  
side of the system  would be visible because of 
dripping fuel. A leak on the suction side would not 
be apparent except for its  effect of reducing the 
volume of fuel on the p re ssu re  side.

Tighten any loose line connections and look 
fo r bends o r kinks in lines which could reduce flow 
of fuel.

PRESSURE TESTING
To make the p re ssu re  test, disconnect fuel 

line at the carbure to r inlet and attach a p re ssu re  
gauge between the carburetor inlet and the discon
nected fuel line. Take the p re ssu re  reading with 
the engine runnning. The p re ssu re  should be within 
the lim its given in "Specifications" for the p a r tic 
u la r engine. The p re ssu re  should rem ain constant 
and re tu rn  to zero when the engine is  stopped.

PUMP
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ENGINE FUEL SYSTEM 6M-10

CAPACITY TEST
To make the capacity te s t, connect a  hose to 

the disconnected fuel line at the ca rbu re to r inlet. 
P lace the hose in a pint m easure held at carbu r
etor level. Run the engine at 1200 rp m 's  and note 
the tim e it takes to fill the pint m easure. R efer to 
"Specifications" for tim e required  fo r type engine 
used.

FUEL PUMP REPLACEMENT
REMOVAL

NOTE: On trucks equipped -with a shut-off 
valve in fuel line, close valve before removing fuel 
pump. Remove any accesso ries  and piping which 
would in terfe re  with fuel pump removal.

1. Disconnect fuel lines at fuel pump.
NOTE: If tank line continues to siphon, remove

fille r cap from  fuel tank, then apply a ir  p re ssu re  
into line to force fuel back into tank. Make sure 
f ille r  cap is re installed .

2. Remove pump mounting bolts, then move 
pump away from  engine and remove gasket.

INSTALLATION
Before installing fuel pump, be su re  mounting 

pad on engine is  clean and that any gasket cement 
o r portions of old gaskets have been removed.

NOTE: To facilitate installation, crank engine 
so eccentric on camshaft applies least tension on 
pump arm .

1. P lace new fuel pump gasket at mounting 
pad on engine, then set pump in place and install 
mounting bolts.

IMPORTANT: When installing fuel pump, be 
su re  pump lever is  positioned as shown in figures
1 and 2, otherw ise serious damage will resu lt to 
the pump.

2. Connect fuel lines to pump, then open fuel 
shut-off valve (if used).

3. Install all accesso ries o r piping removed 
to gain access for removing fuel pump.

4. S tart engine and check line connections for 
evidence of leakage. Check pump for s ta tic  p re s 
su re  as explained previously.

HYDRAULIC TYPE GOVERNOR

The hydraulic type governor system  consists 
of shaded item s in figure 5. The hydraulic type 
governor is  used as standard  equipment on 401M, 
478M engines.

NOTE: Key num bers in text re fe r to  figure 6.
The hydraulic control mechanism is  incorpor

ated into the engine oil pump in engine crankcase. 
The spinner valve is coupled to the engine oil pump 
drive shaft and tu rns at sam e speed as the oil 
pump (% engine crankshaft speed). At one end of 
the valve is  a  weight and at other end is  a spring. 
The spring holds the valve assem bly in closed 
position until such tim e as centrifugal force acting 
on valve weight begins to move the valve toward 
the open position. Governor valve calibration is 
p resen t to provide governor action at p roper speed. 
Engine speed control is  achieved by perm itting 
p re ssu re  from  oil pump to be applied at diaphragm
(5) in slave unit (fig. 6).

When acce lera to r pedal is  depressed to wide- 
open position, the tension spring (3) in slave unit 
causes the thro ttle  plates (10) to move to wide- 
open position. Diaphragm spring (4) holds dia
phragm  (5) in its  outer position and telescopic link 
(7) is shortened as lever (8) on thro ttle  shaft (9) 
moves and forces link into engagement with dia
phragm  assem bly. As engine approaches governed

speed the spinner valve begins to open and hy
draulic p re ssu re  is  applied to diaphragm (5) in 
slave unit. As p re ssu re  moves diaphragm, force is 
transm itted  through link (7) to the lever (8) on 
th ro ttle  shaft (9) and thro ttle p lates (10) a re  moved 
toward closed position, thereby governing the en
gine speed.

If engine speed falls below governed speed, 
the spring at spinner valve (fig. 5) closes valve 
and cuts off hydraulic p re ssu re  to governor line. 
With valve closed, line p re ssu re  is  relieved through 
slot in side of spinner valve. Bleed hole in valve 
housing provides correc t p re ssu re  regulation at 
diaphragm in slave units. Springs (3 and 4) force 
diaphragm back to outer position and tension spring
(3) re tu rns thro ttle p lates to open position.

When pedal is  re leased , the th ro ttle  driver 
assem bly (12) engages thro ttle shaft driver (2) 
and moves thro ttle  p lates (10) to closed position.

The internal passage, between governor slave 
unit and a ir  horn, insures clean a ir  in governor 
housing as breathing occurs during diaphragm ac
tion. Vent also prevents any suction build-up due 
to vacuum transm itted  through carbu re to r bodies.

Engine speed at which governor system  be
gins to close throttle plates is controlled by ten
sion of spinner valve spring.

BENDIX-STROMBERG CARBURETORS

C arbureto rs described in this section a re  gines. The type carbure to r used on these engines 
used on vehicles equipped with 401M, 478M en- is  the Bendix-Stromberg (WWC) carburetor.
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ENGINE FUEL SYSTEM 6M-11

These carbu re to rs a re  of the down-draft 
double b a rre l type. Each b a rre l of the carburetor 
has its  own idle system , main m etering system  
and thro ttle  valve. The idle and main m etering 
system s are  supplemented by the float system , 
the accelerating system , and the power system .

These carbu re to rs  a re  equipped with a manual- 
type choke control on a ll models, covered p re 
viously in this section. The choke lever is 
connected to the th ro ttle  linkage to provide fast 
idle speed position during the choke period.

In addition, a ll carbu re to rs used on models 
covered by th is manual a re  equipped with a hy- 
draulically  operated governor. The governor slave 
unit is  built into the carbu re to r thro ttle body. For 
details re fe r  to "Hydraulic Type Governor" cov
ered  ea rlie r  in this section.

1 A cce le ra to r Lever
2 T hrottle Shaft D river
3 Governor Tension Spring
4 Diaphragm  Spring
5 Diaphragm Assembly
6 Hydraulic Line Connection

(From  Spinner Valve)

7 Telescopic Link
8 Lever
9 T hrottle Shaft

10 T hrottle Plates
11 F ast Idle Screw
12 T hrottle D river Assembly

Figure 6 —Governor and Throttle Operation

IDENTIFICATION

Each carbu re to r has an identification part 
num ber tag on the a ir  horn cover, next to the fuel 
inlet, as  shown in figure 7. Before attempting to 
re p a ir  a carbure to r, re fe r  to the identification 
num ber and secure the co rrec t rep a ir kit.

TROUBLE DIAGNOSIS

NOTE: The following inform ation is  included 
to serve as a guide in servicing carbure to r. Many 
tim es a carbure to r has been overhauled and r e 
placed, yet the adverse condition s till existed. Use 
th is inform ation which may a ss is t  in isolating the 
p rec ise  problem .

Before condemning the carbure to r as the 
source of the engine running problem , always 
FIRST check the following:

1. Ignition System -  Are the points, condenser, 
w ires, spark  plugs, and distribu tor operating to 
specifications.

2. Valve lash  and spark  plug gap.
3. Engine com pression.
4. C rankcase ventilation and Exhaust Em ission 

Control System (if used).
5. Fuel pump flow and p re ssu re .
6. Intake manifold - cracks o r gasket leakage.
7. Contaminate fuel.
8. Spark and valve timing.
9. Contaminated fuel filte r .
When the carbure to r is  isolated to be the 

source of the problem  (above item s all checked 
and a re  to specifications), select one of the ten 
complaints shown in "Troubleshooting C hart" that 
best describes the problem , then proceed with the 
action outlined.

CARBURETOR CHECKS
It is  very seldom  necessary  to rep lace a com

plete carbu re to r. They can generally be repaired  
at a lower cost than the p rice  of a new assem bly. 
R epair k its a re  readily available.

Although there may be exceptions, carbure to rs 
should not be replaced for the following reasons:

1. Flooding -  In practically  all cases, flooding 
is  caused by a dirty o r  sticking float needle and

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE FUEL SYSTEM 6M-12

BENDIX-STROMBERG CARBURETOR TROUBLESHOOTING CHART

COMPLAINT
Locate the complaint by reading across the top of the 
complaint columns, then find Step 1. If Step 1 does not 
remedy the complaint, move to Step 2 in that column. Take 
Steps 3 ,4 ,5 , etc., in order until you have located the trouble.

★ Indicate other possible trouble points.
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CHECK POINTS WHAT TO LOOK FOR
1 ★ ★ ★ 1 ★ Idle Adjustment Correct speed and mixture

3 3 ★ 2 3 3 2 Float Adjustment U'se gauge and set to specifications

1 ★ ★ Pump Adjustment Use correct dimension, throttle valves closed

* ★ 1 Idle Vent Adjustment Dirt, wear, sticking open; must be closed except at idle

1 ★ Choke Adjustment Use correct gauge, fast idle screw on 2nd step of cam, next to high step

2 ★ Fast Idle Adjustment Set with warm engine, use tachometer, set to information specification

2 Throttle Return Check Proper clearance with throttle lever,

1 1 5 2 Power Piston Bent or sticking, distorted spring

2 2 4 1 ★ Power Valve Dirty, sticking, loose, incorrect part

4 3 1 4 ★ Metering Jets Loose, plugged, incorrect part

1 ★ ★ 5 5 3 Needle and Seat Worn, damaged, dirty, loose or incorrect part

i r ★ 5 4 3 ★ Venturi Cluster Dirty, loose screws, incorrect part

2 ★ ★ ★ ★ Float Bent, leaky, distorted float arms

3 ★ Idle Needles Worn, damaged

4 ★ ★ ★ ★ ★ Throttle Valves Sticking open or closed, damaged, not aligned properly

4 ★ ★ ★ ★ ★ ★ ★ 4 ★ Gaskets Improper seal, hard or brittle material, loose screws

2 ★ ★ Idle Passages Dirty or Plugged

★ ★ ★ ★ Power Piston Vac. Pas. Plugged or vacuum leaks

★ ★ Pump Shaft Seal Crack or loose fit on plunger shaft

2 ★ Pump Plunger Hard or worn leather, distorted spring, stuck vent ball check

3 ★ Pump Inlet Check Ball Out-of-round, damaged seat, stuck

★ 4 ★ ★ ★ Pump Discharge Check Out-of-round, damaged seat, stuck, distorted spring

★ ★ 3 ★ ★ Choke Valve Dirty, damaged, sticking
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ENGINE FUEL SYSTEM 6M-13

FAST IDLE LINK LONG SCREWS

SHORT SCREWS

ACCELERATOR 
PUMP ROD

VIEW A

ACCELERATOR PUMP ROD
CHOKE LEVER

FAST IDLE LINK

T-4313

Figure 7 —Bendix-Stromberg Carburetor (WWC Series)

sea t. This item  is easily repaired  and is  not a 
valid reason for replacing a carburetor.

2. C arburetor Spitback -  C arburetors a re  not 
to be replaced as a cu re  for "carbureto r spitback." 
This condition, in most cases, is  not the fault of 
the carbu re to r but re su lts  from  inoperative posi
tive crankcase ventilation, inco rrec t valve lash, o r 
inco rrec t spark  plug application and /o r gap setting.

Spitback on acceleration  may be caused by the 
acce le ra to r pump inlet ball check valve not prop
erly  seating. However, in no case should the c a r
bure to r be replaced to cure spitback.

3. Leaking - If leaking is  due to a faulty c a r
bure to r, such as one with a porous casting, the 
leak will show up at very early m ileage (0-5,000 
m iles). Low m ileage leaking due to a porous hous
ing is a valid reason for carb u re to r replacem ent 
o r rep a ir, whichever is  le ss  costly. However, high
e r  mileage leaking (over 5,000 miles) in most 
cases is  not caused by defective m ateria l in the 
carbure to r.

NOTE: Fuel seepage at the bowl to a i r  horn 
mating surface is  norm al. This usually shows up 
as a discolored carbu re to r and is caused by wick- 
ing of the gasket in the area. C orrection involves 
a periodic tightening of the bowl to a ir  horn a s 
sembly screw s.

4. Lack of Power - Lack of engine power that 
is  isolated to the carbu re to r can usually be co r
rected  by p roper carbu re to r calibration and ad
justm ent. C arbureto rs should be repaired  ra ther 
than replaced when a lack of power complaint is 
encountered.

BENDIX-STROMBERG CARBURETOR 
ADJUSTMENTS

C orrect adjustm ent of idle spedd, ignition tim 
ing, and fuel m ixture are  extrem ely im portant to 
ensure p roper operation of the system  and for 
maximum engine perform ance. A tachom eter is 
n ecessary  for making the settings as a specific 
engine rpm  is  necessary  to obtain co rrec t adjust
ments.

R efer to "Engine Tune-up Specifications" in 
GASOLINE ENGINES (SEC. 6A) of this manual for 
complete tune-up specifications.

PRELIMINARY CHECKS
1. Thoroughly warm -up the engine. If the en

gine is  cold, allow to run for at least 15 minutes.
2. Be su re  the carbu re to r is properly secured 

to the intake manifold, which will exclude the pos
sibility of a ir  leaks.

3. Inspect the manifold heat control valve (if 
used) for freedom  of action and co rrec t spring 
tension.
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ENGINE FUEL SYSTEM 6M-14

Figure 8 —Adjusting Vacuum Idle Stop

IDLE AND MIXTURE ADJUSTMENT
The idle and m ixture adjustm ents should be 

perform ed with the engine at operating tem perature, 
and choke open.

A ir conditioning when used must be turned on 
during the carbu re to r adjustm ents.

All V6 Engines
1. Check the dwell reading. The dwell reading 

on all V6 engines should be 31 to 34 degrees.
2. Set the ignition timing to 10° BUDC with 

vacuum advance disconnected and plugged, then 
reconnect vacuum advance line.

3. Disconnect and plug vacuum line to vacuum 
idle stop (fig. 13).

NOTE: Detailed explanation of vacuum idle 
stop is given la te r  in th is section under "Controlled 
Combustion System-M odified."

4. With engine running, vacuum idle stop d is
connected, check reduced engine rpm . The reduced 
engine speed should be 350 rpm . If necessary , r e 
adjust the idle speed screw  (fig. 12) to obtain 350 
rpm .

5. Connect vacuum line from  carbu re to r to 
vacuum idle stop. With engine running, vacuum idle 
stop connected, engine idle speed should be 550 
rpm . If necessary  to read just idle speed perform  
the following:

a. R eferring  to  figure 8, place a  1 /4 -inch 
open end wrench on diaphragm  extension of vac
uum idle stop to prevent its  rotation while ad
justing plunger.

CAUTION: UNDER NO CONDITIONS 
SHOULD THE DIAPHRAGM EXTENSION 
BE ALLOWED TO ROTATE OR INTERN
AL DAMAGE WILL RESULT TO VACUUM 
IDLE STOP UNIT.

b. Adjust the plunger with a 3 /8-inch open end 
wrench until the face of the plunger hex contacting 
the carbure to r th ro ttle  lever re su lts  in an idle 
speed of 550 rpm .

6. Adjust the idle m ixture screw s (fig. 7). 
With engine running and idling speed set, tu rn  each 
m ixture screw  "in" until engine begins to slow 
down o r run unevenly, then back out screw s until 
engine runs smoothly with highest vacuum gauge 
reading.

NOTE: If vacuum gauge is  not available adjust 
idle m ixture screw s to give highest idle speed. 
Turning idle m ixture screw s "in" gives leaner 
m ixture; while turning screw s "out" gives rich e r 
m ixture. DO NOT turn  screw s in tight against seats 
since screw s o r sea ts  will be damaged.

7. R eset the engine idle speed to 575 rpm , by 
adjusting plunger on vacuum idle stop as previously 
described.

8. Turn "in" idle m ixture screw s (lean mix
ture) equally to reduce idle speed to 550 rpm .

F ast Idle Adjustment (All Engines)
The fast idle m echanism  is  used to provide 

increased engine speed when choke valve is not 
fully open. F ast idle screw  is shown in figure 7. 
The link installed between choke valve lever and
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ENGINE FUEL SYSTEM 6M-15

fast idle cam operates cam  when choke valve is 
closed.

Check the position of cam with choke valve 
fully open. Fast idle screw  must c lear cam when 
th ro ttle  is  a t idle position. If there  is  in terference, 
bend link to allow fast idle cam to drop below fast 
idle screw  with th ro ttle  plate closed and choke 
open. To adjust fast idle properly, locate end of 
fa s t idle screw  flush with inner surface of lever, 
then turn  screw  "in" 7% tu rns, as shown in figure
9.

FLOAT LEVEL ADJUSTMENT
Remove a ir  cleaner and disconnect choke wire 

from  choke lever. Disconnect fast idle link and ac 
celerating  pump rod. Remove th ree  short screw s 
attaching a ir  horn to main body, then remove one 
long screw  at forw ard side of a ir  horn and one

long screw  next to fuel body. Replace these screw s 
with two of the short screw s to hold main body 
flange to thro ttle  body. Tighten securely. Remove 
balance of a ir  horn to main body screw s, then r e 
move a ir  horn.

Use float gauge (J-8824) to check relationship 
of the float to the top of the fuel bowl as typically 
shown in figure 10. The gauge has several steps 
for use with various ca rbu re to rs. R efer to "Speci
fications" for the p roper float level adjustm ent 
dimension. Hold the tab on the float firm ly against 
needle valve when using the gauge, Setting is co r
rec t when the edge of the gauge touches top of the 
rib  on the float. Use tool (J-4395) to bend float

Figure 11 —Typical Use of Bending Tool fo Set Float Level
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ENGINE FUEL SYSTEM 6M-16

lever next to float to change the float setting. Use 
bending tool as illu stra ted  in figure 11.

A fter checking the float level, install a ir  horn 
and a new gasket. Locate screw s, choke control 
b racket, and identification tag in original positions. 
Connect fast idle link, accelerating pump rod, and 
choke w ire. Install a ir  cleaner.

EXHAUST EMISSION

Since products of combustion in gasoline en
gines contain contaminants which cause atm os
pheric  pollution, a m eans to reduce harmful em is
sions must be employed. Devices used for this 
purpose fall into one of the following categories:

1. Positive Crankcase Ventilation System 
(P.C.V.).

2. Controlled Combustion System - Modified 
(C.C.S.-M .).

The f irs t  system  serves to prevent a ir  pollu
tion by re-cycling  fumes from  the crankcase (used 
on all engines). The other system  is used for con
tro l of a ir  pollution from  exhaust system . All gas
oline engines covered by this manual, a re  equipped 
with C.C.S.-M .

POSITIVE CRANKCASE VENTILATION 
SYSTEMS

For detailed inform ation on Crankcase Vent
ilation System s, re fe r  to GASOLINE ENGINES 
(SEC. 6A) of this manual.

CONTROLLED COMBUSTION 
SYSTEM MODIFIED (C.C.S.-M.)

The C.C.S.-M . system  is that system  which 
in c reases  combustion efficiency, and combustion 
efficiency reduces the hydrocarbon and carbon 
monoxide em issions. The complete effectiveness 
of this system , as well as full power and perfo rm 
ance, is dependent upon the correc t idle speed, 
ignition timing, and idle fuel mixture.

IMPORTANT: The C.C.S.-M. system  consists 
of no additional components, other than a specially 
calib rated  ca rbu re to r and a vacuum idle stop.

CARBURETOR
The carbure to r used on C.C.S.-M. equipped 

vehicles functions and operates the sam e as all 
other Bendix-Strom berg carbureto rs used on V6 
engines. But under no circum stances should they 
be interchanged with, o r replaced by another type 
carbu re to r.

ACCELERATOR PUMP TRAVEL ADJUSTMENT
M easure the total distance from  the point at 

top of pump lever travel when thro ttle  lever is 
moved from  closed to wide open position as shown 
in figure 12. The pump travel is  as indicated in 
"Specifications.” When necessary  to adjust the 
lever trave l, bend the pump rod at the upper end.

CONTROL SYSTEMS

NOTE: For carbure to r adjustm ents on C.C.S. 
-M. engines, re fe r to "Idle and Mixture Adjust
m ents" previously covered in this section.

VACUUM IDLE STOP (Refer to Fig. 13)
A vacuum idle stop unit is  used on all C.C.S. 

-M. equipped engines to prevent engine "d ie se l- 
ing”  (engine operation after ignition switch is 
turned off).

The idle stop unit is  mounted to the carb u r
etor with a bracket and acts upon the throttle plates 
of the carburetor in the sam e manner as an idle 
setscrew . When the engine is s tarted , engine vac
uum acts upon the diaphragm in the idle stop unit 
and the plunger is  pushed to its  full extended posi
tion. The plunger acts upon the thro ttle lever and 
se ts  the thro ttle plates in a position to achieve the 
specified idle rpm . When the ignition switch is 
turned ''O FF ,” engine vacuum is  reduced and the 
plunger re tra c ts  into the idle stop unit. The result 
is the thro ttle plate closes to a lower position

Figure 13—Vacuum Idle Stop Installation
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ENGINE FUEL SYSTEM 6M-17

which is  controlled by the idle speedscrew . At this NOTE: For adjustment of the vacuum idle stop,
point, the throttle p late is  open only enough to a l- re fe r to "Idle and Mixture Adjustment” previously 
low the engine to run well below norm al idle rpm . covered in this section.

SPECIFICATIONS

BENDIX-STROM BERG CARBURETOR MODEL APPLICATION

T R U C K  S E R IE S E N G I N E G M  PART 
NO.

V E N D O R
NO .

C O D E
N O.

HM, JM 8 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401M 663240 381274 23-232
TM 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401M 663242 381275 23-233

O P T I O N A L
HM, JM 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478M 663240 381274 23-232
TM 8 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 478M 663242 381275 23-233

BENDIX-STROMBERG CARBURETOR SPECIFICATIONS
........................................... 1

G M  P A R T  N O .
663240
663242
663244

2492166

Venturi Size . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 5/l6 1%
Main Metering Jet Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.065 0.075
High Speed Bleeder No.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No. 68 No. 68
Power By-Pass Jet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 No. 53 2 No. 55
Accelerating Pump Discharge Jet No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 70
Idle Discharge Holes:

Primary No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 52
Secondary No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 None
Tertiary No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 None

Idle Tube Feed Hole No.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 68
Idle Air Bleed Cluster No.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 51
Vacuum Spark Hole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 No. 65 2 No. 65
Float Needle Valve Seat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.113 0.113
Governor Diaphragm Spring No.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389702 389702
Governor Throttle Spring No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389703 389703
Throttle Spring Anchor Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No. 3 No. 3
Discharge Nozzle No. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 28

Nozzle Tip to W all:
L e f t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.400 0.250
Right. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.400 0.250

Float Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5/32 5/32

Accelerator Pump T ra ve l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0190 0.190

FU EL PUMP SPECIFICATIONS

E N G I N E
PU MP

M O D E L
P.S.I.

P R E S S U R E V O L U M E

V6 6440050 5-6!/2* 1 pint in 20-25 seconds
*At 16" above outlet. 

**At outlet.

HYDRAULIC-TYPE GOVERNOR

Spinner Valve Engine Governed Speed (Full Load)

Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . At Engine Oil Pump 401-M Engine.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3400 RPM
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Centrifugal, Pre-set 478-M Engine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3200 RPM

Slave Unit Note: Refer to GASOLINE ENGINES (sec. 6A) for spinner valve
Location. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carburetor Throttle Body adjustment procedure.
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ENGINE FUEL SYSTEM 6M-18

53 AND 71 SERIES DIESEL ENGINES
Contents of this section a re  lis ted  in Index below:

Subiect Page No.
Fuel F ilte rs  ......................................................................................... 6M-18
A ccelerator and Throttle Linkage A d ju s tm e n t.............................6M-19

Conventional Cab ........................................................................... 6M-19
Steel T ilt C a b .................................................................................. 6M-19
Aluminum Tilt Cab ........................................................................6M-19
Hand Throttle Adjustment (All Models) ................................ 6M-21

Engine Normal Stop Control (All Models) .............................6M-21
Emergency Stop Adjustment (All Models) . ......................... 6M-22

Fuel Injection S y s te m ...........................................................................6M-22
Fuel System - G eneral .................................................................6M-22
Fuel Injector .................................................................................. 6M-23
Servicing Injector .................................... ... ................................6M-26

G o v e rn o r.................................................................................................... 6M-30
Fuel Supply Pump ...............................................................................6M-32

Testing Fuel Pump ........................................................................6M-33
Fuel Pump Removal .................................................................... 6M-34
Fuel Pump Installation .................................................................6M-34

FUEL FILTERS

Fuel filte r elem ents on these engines should 
be replaced at regu lar in tervals established by the 
operato r. Element replacem ent in tervals a re  de
pendent on the cleanliness of the fuel and on storage 
facilities .

IMPORTANT: Neglect of fuel f il te rs  can lead 
to eventual damage to certain  fuel system  com
ponents.

PRIMARY FILTER
P rim ary  fuel filte r (fig. 1) is bracket-m ounted 

a t fram e side ra il, o r on some vehicles on engine.

P rim ary  fuel filte r, Stamped T-74, is  con
nected in line between fuel tank and fuel pump.

F ilte r  element is noncleanable type and should 
be replaced at 5,000 to 10,000 mile in terva ls . A 
drain cock at bottom of filte r should be opened 
daily and a sm all amount of fuel should be drained. 
O bserve fuel drained fo r presence of w ater. If 
w ater is  indicated regularly , the fuel tank and 
lines should be drained and cleaned.

Elem ent replacem ent procedure is  sam e as 
fo r secondary f ilte r  which follows:

SECONDARY FILTER
Secondary filte r is  disposable-elem ent type 

and is  bracket-m ounted on engine as typically i l 
lu stra ted  in figure 2.

Secondary fuel filte r, Stamped T-65, is  located 
between supply pump and in jectors.

At regular in tervals, depending upon operating 
experience, drain a sm all amount of fuel from  
f ilte r  and observe for presence of w ater o r  other 
foreign m atter.

Regular elem ent replacem ent in terval is  20,000 
to 25,000 m iles o r  six  months, whichever occurs 
f irs t .

Although the elem ents used in p rim ary  and 
secondary filte rs  (figs. 3 and 4) a re  of different 
design, the elem ent replacem ent procedure is  the 
sam e for both f ilte rs . The filte r elem ents a re  not 
cleanable.

1. Remove drain plug o r open drain cock to 
drain the f ilte r .

2. Loosen bolt a t top of f ilte r  until shell and 
elem ent can be removed.

3. Lift element from  shell and discard .
4. Wash all p a r ts  with a suitable solvent to 

rem ove all accum ulated foreign m atter.
5. Install new element in shell, fill with clean 

fuel, then position element and shell assem bly to 
base using gaskets furnished with new element.

6. Tighten cap screw  securing shell in place. 
Check filte r connections and fuel lines fo r leaks 
and tighten if necessary .

F o r serv ice  of fuel lines re fe r to FUEL TANK 
AND EXHAUST (SEC. 8) of this manual.
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ENGINE FUEL SYSTEM 6M-19

Figure 1 —Primary Fuel Filter Figure 2—Secondary Fuel Filter

ACCELERATOR AND THROTTLE LINKAGE ADJUSTMENT

CONVENTIONAL CAB MODELS

6V-53, 6-71 AND 8V-71 DIESEL ENGINES
NOTE: R efer to figure 5 o r 6.

1. Disconnect pull-back spring. Disconnect 
acce lera to r rod assem bly at c ro ss  shaft lev er on 
6-71 and 6V-53 engines and at governor lev er on 
8V-71 engine,

2. Block ac ce le ra to r pedal down firm ly 
against floor mat.

3. Hold governor lever in full th ro ttle  posi
tion and adjust length of acce lera to r rod assem bly 
until end of rod assem bly fits freely  into cro ss  
shaft lever of 6-71 o r 6V-53 engine o r into gov
erno r lever of 8V-71 engine.

4. Connect rod assem bly and re lease  accel
e ra to r pedal. Connect pull-back spring.

STEEL TILT CAB MODELS
(Refer to F igure 7)

With acce lera to r controls installed, make the 
following checks:

(a) Thread of rod end assem bly "D" engaged^".
(b) Governor lev er "C" properly installed.
1. D epress and hold the acce lera to r pedal "A," 

X-inch from  floor mat.
2. Adjust re a r  rod  assem bly "B" to obtain 

full th ro ttle  a t governor lever "C."
3. In som e cases it may be necessary  to ad

just rod end assem bly "D" in front.

ALUMINUM TILT CAB MODELS
(Refer to F igure 8)

The cab mounted components of the acce le r
a to r control mechanism  a re  identical with either

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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ENGINE FUEL SYSTEM 6M-20

Figure 5—Accelerator Linkage for 6V53 Diesel Engine 
(Conventional Cab ModelsI (Typical)

V8 o r In-L ine d iesel powered vehicles covered in 
th is  manual, however, the engine mounted com
ponents d iffer, according to engine type. To adjust 
the linkage on all vehicles, re fe r to figure 8 and

Figure 4—Sectional V iew  o f Secondary Fuel Filter

Figure 6—Accelerator Linkage for 6-71 or 8V-71 Diesel 
Engines (Conventional Cab Models) (Typical)

the following instructions:
NOTE: Hand th ro ttle  must be in "OFF" posi

tion.
1. With the cab in the driving position, loosen 

b racket assembly "A" attaching bolts, then slide
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ENGINE FUEL SYSTEM 6M-21

Figure 7—Flexible Accelerator Cable ISteel Tilt Cab Models)

bracket to obtain 1 /8-inch clearance between lever 
"B" and ro lle r  "C." Torque attaching bolts to 5 to
8 foot-pounds.

2. Rotate lever assem bly "B" to full throttle 
position and adjust stop bolt "D" to contact accel
e ra to r. Tighten stop bolt jam  nut "E."

NOTE: When assem bling accelera to r 
control c ro ss  shaft a rm  to governor arm  
linkage, note that two holes exist in the 
c ro ss  shaft arm ; each hole is  identified 
by a stam ped "D" o r ”F ."  Connect the 
linkage to the "D" hole on DH o r DI 
Models, o r to the "F" hole on FH o r FI 
Models. This is  necessary  to compensate 
fo r the different engine to chassis mount
ing angles.

Figure 8—Accelerator Control Adjustment

HAND THROTTLE ADJUSTMENT 
(ALL MODELS)

The hand th ro ttle  is  operated by a flexible 
w ire cable, mounted on the gearshift control ped
esta l. Engine speed is  increased  as the knob is  
pulled upward and may be locked in place at any 
desired  speed by turning knob until locking device 
is  engaged. To re lease  the th ro ttle  from  the locked 
position, tu rn  the knob one-quarter turn in either 
d irection and push the knob all the way down to 
re tu rn  the engine speed to a norm al idle. Adjust
ing the th ro ttle  may be accom plished by the fol
lowing:

1. Check the acce lera to r linkage fo r free  
movement and be su re  that the re tu rn  spring moves 
the linkage to idle position.

2. T ilt the cab forw ard, then follow the cable 
routing from  the gearshift control pedestal to the 
th ro ttle  actuating arm  on the acce lera to r c ro ss  
shaft. Inspect the housing fo r kinks o r damaged 
a re a s . If badly kinked o r damaged, replace the 
cable.

3. Check to see that the cable housing is 
clamped securely  at the support bracket.

4. Push the knob all the way in and loosen the 
screw  attaching the trunnion to the w ire.

5. Position the trunnion on the w ire with 1 /8- 
inch clearance between the trunnion and actuating 
lev er (see fig. 9). Tighten the trunnion screw .

ENGINE NORMAL STOP CONTROL 
ADJUSTMENT (ALL MODELS)

The engine stop control is  operated by a flex
ible w ire cable located on the shift controlpedestal.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE FUEL SYSTEM 6M-22

The function of the engine stop is to position the 
governor to a no-fuel position. P erfo rm  the follow
ing instructions to adjust the engine stop.

1. Inspect the cable for proper routing and 
general condition. If the cable is kinked o r dam
aged, replace.

2. Push the control knob downward to end of 
trav e l, then loosen trunnion-to-w ire screw . Push 
governor stop lever to the extrem e run position.

3. Pull control knob out 1/8-inch, then holding 
governor stop lever in the extrem e run position, 
tighten the trunnion-to-w ire attaching screw .

EMERGENCY STOP ADJUSTMENT 

(ALL MODELS)

The em ergency stop is  operated by a flexible 
w ire control cable and is to be used only if the 
regu lar stop procedure fa ils . When the emergency 
stop is  pulled, a spring-loaded latch is  re leased  
which allows a spring-loaded blower choke valve 
to close. This action blocks off engine a ir . Once 
pulled, the emergency stop must be manually r e 
se t. Adjust the emergency stop cable as instructed.

1. T ilt the cab, o r  ra ise  hood forw ard, then 
inspect the general condition of the cable. If kinked 
o r  damaged, replace.

2. With the emergency stop in the "set"  (nor-

Figure 9—Control Cable Trunnion Installation

mal) position and the knob pushed all the way down, 
loosen the trunnion-to-w ire attaching screw  and 
move the trunnion so that 1/8-inch of "free play" 
ex ists between trunnion and spring-loaded operat
ing latch (see fig. 2).

3. Operate the emergency stop without engine 
running to check the operation.

CAUTION: The "Emergency Stop" is 
provided for emergency use only, and 
should not be used indiscriminately, since 
the high vacuum produced may eventually 
damage blower seals, necessitating blower 
overhaul.

FUEL INJECTION SYSTEM (53 AND 71 SERIES)

FUEL SYSTEM—GENERAL

The fuel system  consists of the fuel p rim ary  
filte r , fuel pump, fuel secondary filte r , fuel lines 
and in jectors as shown in figure 10.

A 0.070" re s tr ic ted  fitting is located in the 
cylinder head fuel re tu rn  manifold outlet on 6V-53 
S eries engines to maintain p re ssu re  within the fuel 
system , between the fuel pump and re s tr ic ted  fitting, 
and 0.080" on 71 S eries engines.

On some models a check valve, if required , is 
installed  in the supply line between the fuel tank 
and fuel p rim ary  filte r , to keep the fuel oil from  
draining back into the fuel tank when the engine is 
shut down.

The fuel pump draw s fuel from  tank through 
the p rim ary  filte r, and forces it under p re ssu re  
through the secondary filte r. From  the secondary 
filte r, the fuel is forced through the fuel inlet p ass 
age in the cylinder head and fuel lines to the in
jecto r.

The fuel passes through a filte r element with
in the in jector to a cham ber where it is  m etered, 
displaced, and atom ized through the spray tip into 
the combustion cham ber.

Heat generated by the high com pression of a ir  Figure 10—Fuel System (Typical for “ V " Engines)
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ENGINE FUEL SYSTEM 6M-23

1 Follower

2 Follower Spring

3 Follower Stop Pin 1

4 Plunger

5 Gear 2

6 Gear Retainer

7 Seal Ring 3
8 Plunger Bushing

9 Sp ill Deflector
4

10 Check Valve

11 Valve Spring 5

12 Spring Seat 6

13 Needle Valve 7

14 Spray Tip
8

15 Spring Cage

16 Body Nut

17 Check Valve Cage
9

18 Dowel

19 Control Rack

20 Fuel F i lte r 1 0
21 Injector Body 1 1

22 Gasket 1 2

23 F ilte r  Cap 1 3

1 4 T-562

Figure 1I —Fuel Injector Assembly

ignites the fine fuel spray and combustion contin
ues until the fuel is  burned.

Fuel in excess of that required  fo r engine 
operation is c irculated  through the in jectors by the 
fuel pump. In addition to serving as a coolant, 
circulation  of the surplus fuel bleeds any a ir  o r 
vapor in the system  back to the fuel tank where it 
is  vented to the atm osphere. Surplus fuel leaving 
the in jectors flows through the outlet fuel line to 
the fuel re tu rn  passage, through a re s tr ic ted  f it
ting, and back to the fuel supply tank.

FUEL INJECTORS

DESCRIPTION
The GM unit fuel in jector illu stra ted  in figure

11 is  a lightweight compact unit which enables 
quick easy starting  directly  on diesel fuel an d p er-

m its the use of a sim ple open type combustion 
cham ber. The sim plicity of design and operation 
provides fo r sim plified controls and easy adjust
ment. No high p re ssu re  fuel lines o r complicated 
a ir-fu e l mixing o r  vaporizing devices a re  required .

The unit fuel in jector perfo rm s four functions:
1. C reates the high fuel p re ssu re  required  

for efficient injection.
2. M eters and in jects the fuel to the exact 

amount required  to handle the load.
3. Atomizes the fuel for mixing with the a ir  

in the combustion cham ber.
4. P erm its  continuous fuel flow.
Combustion requ ired  for satisfactory  engine

operation is  obtained by injecting, under p re ssu re , 
a sm all quantity of accurately  m etered and finely 
atom ized fuel oil into the combustion chamber.
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ENGINE FUEL SYSTEM 6M-24

OF
STROKE

INJECTION
STROKE

4
i\
END OF 

INJECTION 
STROKE

Phases of Injector Operation By Vertical Travel of Plunger tp  3813

Figure 12—Fuel Metering Position from No-Load to Full-Load

M etering of the fuel is  accomplished by an 
upper and lower helix machined in the lower end of 
the in jector plunger. F igure 12 illu stra te s  the fuel 
m etering from  NO-LOAD to FULL-LOAD by ro 
tation of the plunger in the bushing.

F igure 13 illu stra tes  the phases of injector 
operation by the vertical trave l of the in jector 
plunger.

The continuous fuel flow through the injector 
se rv es , in addition to preventing a ir  pockets in the 
fuel system , as  a coolant for those injector p a rts  
subjected to high combustion tem peratu res.

To vary the power output of the engine, injec
to rs  having different fuel output capacities a re  
used. The fuel output of the various in jectors is 
governed by the helix angle of the plunger and the 
type of spray tip used. R efer to figure 14 fo r the 
identification of the in jectors and th e ir respective 
plungers and spray tips.

Since the helix angle on the plunger determ ines 
the output and operating ch a rac te ris tic s  of a  p a r
ticu lar type of in jector, it is  im perative that the 
co rrec t in jectors a re  used for each engine appli
cation. If in jectors of different types a re  mixed, 
e rra tic  operation will re su lt and may cause s e r 
ious damage to the engine and to the equipment 
which it drives.

CAUTION: Do not intermix the needle 
valve injectors with the other types of 
injectors in an engine.

Both the plunger and bushing a re  m arked with 
corresponding num bers to identify them  as mating 
p a r ts . T herefore, if e ither the plunger or bushing 
req u ires  replacem ent, both m ust be replaced as 
an assem bly.

Each fuel in jector has a c ircu lar disc p ressed  
into a recess  at the front side of the in jector body 
fo r identification purposes (fig. 14). The identifica
tion tag indicates the nominal output of the injector 
in cubic m illim eters.

Figure 13 —Phases of Injector Operation 
Through Vertical Travel of Plunger

The fuel injector combines in a single unit all 
the p a r ts  necessary  to provide complete and in
dependent fuel injection at each cylinder.

INJECTOR SPRAY TIP* PLUNGER

N45 6.006 - 165A >
N55 8.0055 -  165A

N60 8.0055 - 165A 6N

N65 (White Tag) 8.0055 - 165A >
N65 (Brown Tag) 8.006 - 165A

♦ F ir s t  num eral ind icates number of spray  holes, followed 
by size  of holes and angle form ed by sp ray  from  holes:

T-6690

Figure 14—Injector Identification
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ENGINE FUEL SYSTEM 6M-25

kZ
1 Cam shaft 5 Rocker Arm
2 Cam Follower Assy. 6 Injector Assy.
3 Push Rod 7 Cylinder Head
4 Hold-Down Clamp 8 Follower Spring

T-6689

Figure 15—Fuel Injector Installed (Typical “ V " Engine Shown)

OPERATION
Fuel, under p re ssu re , enters the in jector at 

the inlet side through a filte r cap and filte r e le
ment (fig. 11). From  the filte r element, the fuel 
p asses  through a d rilled  passage into the supply 
cham ber, that a rea  between the plunger bushing 
and the spill deflector, in addition to that a rea  
under the in jector plunger within the bushing. The 
plunger operates up and down in the bushing, the 
bore of which is open to the fuel supply in the an
nular cham ber by two funnel-shaped ports in the 
plunger bushing.

The motion of the injector rocker a rm  is 
transm itted  to the plunger by the follower which 
b ea rs  against the follower spring (fig. 15). In addi
tion to the reciprocating motion, the plunger can 
be rotated, during operation, around its  axis by the 
gear which m eshes with the rack . For m etering 
the fuel, an upper helix and a lower helix a re  
machined in the lower p art of the plunger. The 
relation of the helixes to the two po rts  changes 
with the rotation of the plunger (figs. 12 and 13).

As the plunger moves downward, under force 
of the injector rocker arm , a portion of that fuel 
trapped under the plunger is displaced into the 
supply cham ber through the lower po rt until the 
po rt is  closed off by the lower end of the plunger.

A portion of the fuel trapped below the plunger 
is  then forced up through a central passage in the 
plunger into the recess  and into the supply cham
b er through the upper po rt until that po rt is closed 
off by the upper helix of the plunger. With the up
p e r  and lower po rts  both closed off, the remaining 
fuel under the plunger is  subjected to increased

p re ssu re  by the continued downward movement of 
the plunger.

When sufficient p re ssu re  is  built up, it opens 
the flat, non-return , check valve. The fuel in the 
check valve cage and spring cage passages, tip 
passages and tip fuel cavity is  com pressed until 
the force acting upward on the needle valve is  suf
ficient to open the valve against the downward 
force of the valve spring. As soon as the needle 
valve lifts  off its  seat, the fuel is  forced through 
the sm all o rifices in the spray tip and is atom ized 
in the combustion chamber.

When the lower land of the plunger uncovers 
the lower po rt in the bushing, the fuel p re ssu re  
below the plunger is reduced, and the valve spring 
closes the needle valve, ending injection.

A p re ssu re  re lie f passage has been provided 
in the spring cage to perm it bleed off of fuel leak
ing past the needle pilot in the tip assem bly.

A check valve, d irectly  below the bushing, 
prevents leakage from  the combustion cham ber 
into the fuel in jector in case the valve is accident
ally held open by a sm all p a rtic le  of d irt. The in
jecto r plunger is  then returned to its  original posi
tion by the in jector follower spring. F igure 13 
shows the various phases of in jector operation by 
the vertical trave l of the in jector plunger.

On the re tu rn  upward movement of the plunger, 
the high p re ssu re  cylinder within the bushing is 
again filled with fuel oil through the p o rts . The 
constant circulation of fresh  cool fuel through the 
in jector renews the fuel supply in the chamber, 
helps cool the in jector and, also, effectively r e 
moves a ll trac es  of a ir  which might otherw ise 
accum ulate in the system  and in terfere  with ac 
curate  m etering of the fuel.

The fuel in jector outlet opening, through which 
the excess fuel oil re tu rn s  to the fuel re tu rn  p as
sage and then back to the fuel tank, is  directly ad
jacent to the inlet opening and contains a filte r 
elem ent exactly the sam e as the one on the fuel 
inlet side.

Changing the position of the helixes, by ro ta t
ing the plunger, re ta rd s  o r advances the closing of 
the ports  and the beginning and ending of the in
jection period. At the sam e tim e, it increases o r 
decreases the amount of fuel injected into the cyl
inder. F igure 12 shows the various plunger posi
tions from  NO-LOAD to FULL-LOAD. With the 
control rack  pulled out all the way (no injection), 
the upper port is  not closed by the helix until after 
the lower port is  uncovered. Consequently, with 
the rack  in this position, a ll of the fuel is  forced 
back into the supply cham ber and no injection of 
fuel takes place. With the control rack  pushed in 
(full injection), the upper po rt is  closed shortly 
a fte r the lower port has been covered, thus p ro 
ducing a maximum effective stroke and maximum 
injection. From  this no injection position to full
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ENGINE FUEL SYSTEM 6M-26

injection position (full rack  movement), the con
tour of the upper helix advances the closing of the 
p o rts  and the beginning of injection.

The unit fuel in jector is  one of the most im 
portant and p rec ise ly  built p a r ts  of the engine. On 
th is unit depends the injection of the co rrec t 
amount of fuel a t exactly the right tim e into the 
combustion cham ber. Because the in jector oper
ates against high com pression in the combustion 
cham ber, efficient operation demands that injec
to r assem blies be maintained in f irs t-c la s s  con
dition at all tim es. P ro p er maintenance of the fuel 
system  and the use of the recommended type fuel 
f ilte rs  and clean w a te r-free  fuel a re  the keys to 
tro u b le-free  operation of the in jectors.

SERVICING THE INJECTOR

LOCATING A MISFIRING INJECTOR
1. S tart the engine and ran  it a t p a r t load until 

norm al operating tem perature is  reached.
2. Remove valve cover.
3. Check the valve clearance. R efer to "En

gine Maintenance and Tune-up" in 53 AND 71 SERIES 
DIESEL ENGINES (SEC. 6C) of this manual.

4. Hold an in jector follower down with a screw 
driver, thus preventing operation of the in jector. 
If the cylinder has been m isfiring, th ere  will be no 
noticeable difference in the sound and speed of the 
engine. If the cylinder has been firing  properly 
th ere  will be a noticeable difference in the sound 
and operation when the follower is held down. This 
procedure is  s im ila r to short-c ircu iting  a spark  
plug of a gasoline engine.

5. If the cylinder is  firing  properly , repeat 
the procedure on the other cylinders until the 
faulty one has been located.

6. If m isfiring difficulty is  attributed to the 
in jector, rep lace in jector as described la te r  in 
th is section.

INJECTOR REMOVAL

General
Servicing an in jector is  not a difficult task  and 

may be perform ed by the average serv ice  man. 
However, due to the close to lerances of various 
in jector p a r ts , extrem e cleanliness and s tr ic t  ad
herence to serv ice  instructions is required.

When servicing in jectors, the following in
structions should be carefully followed:

1. When the fuel lines a re  removed from  an 
in jector, cover the f ilte r  caps with shipping caps 
to keep d irt out of the in jector. Also, p ro tect the 
fuel lines and fuel connectors from  entry of d irt 
o r  o ther foreign m ateria l.

2. A fter the in jectors have been operated in 
an engine, the f ilte r  caps o r f ilte rs  should not be

rem oved while the in jectors a re  in the engine. 
F ilte r  elem ents should be replaced only at the 
tim e of complete disassem bly and assem bly of an 
in jector.

3. Whenever an in jector has been rem oved and 
re installed , o r a new injector has been installed 
in an engine, it w ill be necessary  to lash  valves, 
tim e in jectors, and position the in jector rack  con
tro l levers as outlined in "Engine Tune-up O pera
tions" in 53 AND 71 SERIES DIESEL ENGINES 
(SEC. 6C) in this manual.

4. When a reconditioned in jector is  to be 
placed in stock, it should be filled with a quality 
grade of ru st preventive. Injector tes t oil J-8130 
is  suitable for this purpose. Install shipping caps 
on both f ilte r  caps im mediately after filling. Do 
not fill the in jector with fuel oil.

NOTE: Make su re  that new filte rs  have been 
installed  in a reconditioned in jector which is  to be 
placed in stock. This precaution will prevent d irt 
p a rtic le s  from  entering the injector due to a pos
sible re v e rsa l of fuel flow when installing the in
jec to r in an engine other than the original unit.

REMOVAL OPERATIONS
NOTE: If removing injectors on vehicles with 

engine brake system , re fe r  to Section 6C for r e 
placem ent of engine brake components.

If it  becomes necessary  to remove one or 
m ore fuel in jectors for inspection o r replacem ent, 
follow the procedure given below:

1. Remove the valve rocker cover(s).
2. Remove the fuel lines from  both the injec

to r and the fuel connectors (fig. 15).

NOTE: Immediately afte r rem oval of the fuel 
lines from  an in jector, cover the filte r caps with 
shipping caps to prevent d irt from  entering the 
in jector. Also, p ro tect the fuel lines and fuel con
nectors from  entry of d irt o r foreign m ateria l.

3. C rank the engine with the starting  m otor to 
bring the push rod ends -  outer ends - of the in
jec to r and valve rocker arm s in line horizontally.

4. Remove the two rocker shaft bracket bolts, 
rock er a rm  shaft and swing the rocker arm  a s 
sembly away from  the injector and valves. Install 
rocker a rm  shaft, rocker arm s -  bolts (fig. 16) to 
keep p arts  from  being relocated.

5. Loosen the in jector clamp nut and remove 
the nut, special w asher, and clamp.

6. Loosen adjusting screw s on injector rack  
control lev er and slide lever away from  injector.

7. F ree  the in jector from  its  seat and lift it 
from  the cylinder head (fig. 16).

8. Cover the injector hole in the cylinder head 
to keep foreign p artic le s  out of the cylinder.

9. Clean the ex terio r of the injector with fuel 
oil and dry it with com pressed a ir .
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ENGINE FUEL SYSTEM 6M-27

Figure 16—Removing Injector from Cylinder Head

INJECTOR INSTALLATION
NOTE: R efer to "Engine Maintenance and 

Tune-up" in Section 6C of th is manual.
Before installing an in jector in an engine, r e 

move the carbon deposits from  the beveled sea t of 
the injector tube in the cylinder head. This will 
a s su re  co rrec t alignment of the injector and p re 
vent any undue s tre sse s  from  being exerted against 
the spray tip.

Use injector tube bevel ream er J-5289-9, to 
clean the carbon from  the in jector tube. E xercise 
ca re  to remove ONLY the carbon so that the p roper 
clearance between the in jector body and the cylin
der head is m aintained. Pack the flutes of the ream 
e r  with g rease  to re ta in  the carbon removed from  
the tube.

Install the in jector in the engine as follows:
1. R efer to figure 15 and in sert the injector 

into the in jector tube. Be su re  the dowel pin in the 
in jector body reg is te rs  with the dowel pin hole in 
the head. Next, position the injector rack  control 
lev er so the lower end of the lever engages the in
jecto r rack.

2. Install the in jector clamp, special w asher, 
and nut. Tighten the nut to 20 to 25 foot-pounds 
torque. Then, check to make su re  the clamp does 
not in te rfe re  with the in jector follower spring or 
the exhaust valve springs.

NOTE: Check the in jector rack  for free  move
ment. Excess torque can cause the in jector control 
rack  to stick  o r bind.

3. Move the rocker arm  assem bly into posi
tion and tighten the rocker arm  bracket bolts to 
50 to 55 foot-pounds torque on 53 Series and 90 to 
100 foot-pounds torque on 71 Series.

IMPORTANT: On four-valve cylinder heads, 
th ere  is a possibility of damaging the exhaust 
valves if the exhaust valve bridge is  not resting  
on the ends of the exhaust valves when tightening 
the rocker shaft bracket bolts. Therefore, note the 
position of the exhaust valve bridge before, during, 
and afte r tightening the rocker shaft bracket bolts.

4. Remove the shipping caps. Then align the 
fuel lines and connect them  to the in jector and the 
fuel connectors. Use socket (J-8932-01) and a 
torque wrench to tighten the connections to 12 to 
15 foot-pounds torque.

CAUTION: DO NOT exceed the speci
fied torque. Excessive tightening will 
twist or fracture the flared end of the 
fuel line and result in leaks. Lubricating 
oil diluted by fuel oil can cause serious 
damage to the engine bearings.

5. After installing injector(s) in the engine, 
perfo rm  a complete engine tune-up as outlined in 
Section 6C of th is manual. However, if only one 
in jector has been replaced, and the other in jectors 
and governor adjustm ent has not been disturbed, 
it w ill be necessary  to adjust the valve clearance 
and tim e the in jector, also to position the in jector 
rack  control lever only on the injector which has 
been replaced, except the number one cylinder. If 
the number one in jector (which is the injector set 
to governor) is  removed it will be necessary  to 
loosen all in jector rack  screw s and re se t the con
tro l rack  as described in Section 6C of this manual 
under "Engine Maintenance and Tune-up."

INJECTOR TESTING
If inspection does not reveal any external dam

age, then a se r ie s  of te s ts  should be made to de
term ine the condition of the in jector to avoid un
necessary  overhauling.

An in jector that passes all of the te s ts  outlined 
following may be considered to be satisfactory  for 
serv ice , other than the visual check of theplunger. 
However, an injector that fails to p ass  one o r m ore 
of the te s ts  is  unsatisfactory  and the faults should 
be corrected .

Injector Control Rack and Plunger 
Movement Test

Check to see if the plunger works freely in its  
bushing and whether the control rack  moves back 
and forth  freely .

Plac e the inj ector in the in j ector te s te r  (J -  9787)
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ENGINE FUEL SYSTEM 6M-28

Figure J 7—Checking Freeness of Rack and Plunger

(fig. 17), -with the dowel in the underside of the in
jec to r located in the p roper slot o r hole in the 
adapter p late (J-8538-10). Position the injector 
support and the handle support to the p roper height.

Close clamp with inlet tube on in jector. O per
a te  pump handle until a ll a ir  is  purged from  the 
te s t fix ture and in jector. Then close the outlet 
clamp.

CAUTION: When testing an injector 
just removed from an engine, the flow of 
fuel through the injector on the tester 
should be the same as in the engine. Con
nections on the test head of the tester 
may be changed to obtain the correct 
direction of flow (fig. 17).

P lace the handle on top of the injector follower 
then close the inlet and outlet clamps to hold the 
in jector in the te s te r . With the in jector control 
rack  held in the NO FUEL position, push the handle 
down and depress the follower to the bottom of its 
s troke. Then, very slowly re lease  the p re ssu re  on 
the handle while moving the control rack  back and 
fo rth ,as shown in figure 18, until the follower reach
es the top of its  trav e l. If the rack  does not move

Figure 18—Spray Pattern Test

freely , it indicates that the internal p a r ts  of the 
in jector a re  damaged or dirty.

High P re ssu re  Leak Test
With the injector s till  mounted in the in jector 

te s te r , thoroughly dry the in jector with com pressed 
a ir .  Then, pump up the te s te r  and maintain a p re s 
su re  of 1600 to 2000 p si. Inspect for leaks at the 
in jector filte r cap gaskets, body plugs, in jector nut 
sea l ring, in jector rack  hole and spray tip orifices. 
If any of these conditions exist re fe r  to "Trouble
shooting C hart" in appropriate Overhaul Manual.

NOTE: It is  norm al fo r som e fuel leakage at 
rack  hole due to high p re ssu re  fuel being applied 
to a norm ally low p re ssu re  a rea  in the injector 
assem bly.

IMPORTANT: DO NOT perm it the p re ssu re  in 
the in jector te s te r  to equal o r exceed the capacity 
to the p re ssu re  gauge. Relieve the p re ssu re  slowly 
to avoid damage to the p re ssu re  gauge.

Injector P re ssu re  Holding Test
O perate the pump handle to bring the p re ssu re  

up to approxim ately 450 psi.
Close the fuel shut-off valve and note the 

p re ssu re  drop. The tim e for a p re ssu re  drop from  
450 p si to 250 psi should not be less  than 40 seconds.

If the in jector p re ssu re  drops from  450 psi 
to 250 psi in le s s  than 40 seconds, the injector 
should be checked as follows:
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ENGINE FUEL SYSTEM 6M-29

T 1

Figure J 9—Checking Injector Spray Tip Concentricity

1. Thoroughly dry the in jector with com press
ed a ir .

2. Open the te s te r  fuel valve and operate the 
pump handle to maintain the testing p re ssu re .

3. Check for a leak  at the in jector rack  open
ing. A leak indicates a poor bushing-to-body fit.

4. A leak around the spray tip o r seal ring 
usually is  caused by a loose injector nut, a damag
ed sea l ring, o r  a b rinelled  surface on the injector 
nut or spray tip.

5. A leak at the filte r cap indicates a loose 
f ilte r  cap or a damaged filte r cap gasket.

6. A "dribble” at the spray tip o rifices indi
cates a leaking valve assem bly due to a damaged 
surface o r d irt.

Spray P attern  Test
After completing p re ssu re  holding tes t, place 

the injector rack  in the FULL .FUEL position.
Operate the in jector several tim es in success

ion while operating the te s te r  handle at approx
im ately 40 strokes p er minute as  shown in figure 
18. Observe the spray pattern  to see that all spray 
o rifices a re  open and injecting evenly. The begin
ning and ending of injection should be sharp and 
the fuel injected should be finely atomized.

CAUTION: To prevent damage to the 
pressure gauge, do not exceed 250 psi 
during this test.

If a ll the spray tip orifices a re  not open and 
injecting evenly clean the orifices in the spray tip

Figure 20—Placing Injector in Comparator

during in jector overhaul. R efer to "Troubleshoot
ing C hart" in appropriate Overhaul Manual.

Spray Tip Concentricity Test
The spray tip and the in jector nut MUST be 

concentric within 0.008" to ensure co rrec t align
ment of the spray  tip in the injector tube. Check 
the concentricity in the following manner:

1. P lace the in jector in the concentricity 
gauge (J-5119) as shown in figure 19.

2. Adjust the dial indicator to "O." Rotate the 
in jector 360 degrees and note the total run-out.

3. If the total run-out exceeds 0.008", remove 
the in jector from  the gauge. Loosen the injector 
nut, re -cen te r the spray  tip, tighten the nut to 75 
to 85 foot-pounds torque and recheck concentricity.

If, afte r several attem pts, the spray tip cannot 
be positioned satisfacto rily , check the assem bly of 
the entire injector.
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ENGINE FUEL SYSTEM 6M-30

Fuel Output Test
When in jectors a re  removed from  an engine 

for output testing  and, if satisfactory , re installed  
without disassem bly, extrem e care  should betaken 
to avoid reversing  the fuel flow. When the flow is 
rev ersed , d irt trapped by the filte rs  located in the 
in jectors is back-flushed into the in jector com
ponents.

The fuel manifolds in cylinder heads d irect 
the fuel into the in jector through the filte r cap lo
cated above the fuel rack. To avoid reversing  the 
fuel flow when checking fuel output on the com
p ara to r use the appropriate adapter. Do not cross 
the lines when using adapter (J-7041-130).

Operate the in jector in the com parator (J-7041) 
to check the fuel output as  follows:

1. P lace the injector in the com parator, as 
shown in figure 20. Then, turn  the wheel to clamp 
the in jector and adapter in position.

NOTE: Make su re  the counter on the com par
ato r is  p re -s e t  to 1,000 strokes. If for any reason, 
th is setting has been altered , re se t the counter to
1,000 strokes by pulling the se lec to r wheel to be 
changed to the right and rotating it to its  proper 
position; then, re lease  the wheel.

2. Pull the in jector rack  out to the NO FUEL 
position.

3. S tart the com parator by turning on the 
switch shown in figure 20.

4. After the com parator has s ta rted , push the

Engines requiring a minimum and maximum 
speed control, together with manually controlled 
interm ediate speeds, a re  equipped with a lim iting 
speed m echanical governor.

The lim iting speed mechanical governors p e r 
form  the following functions:

1. Controls the engine idle speed.
2. L im its the maximum operating speed of the 

engine.
3. Gives the operator complete control through 

out the interm ediate range.
The governor assem bly num ber, type, andidle 

speed range a re  stam ped on the name plate attach
ed to the governor housing. Governor springs and 
upper lev ers  fo r 6V-53 engines is  illu stra ted  in 
figure 21, also 6-71 is  shown in figure 23, while 
8V-71 is  shown in figure 22.

The governor is  mounted between in such a 
m anner that one end of the governor weight shaft

in jector rack  into the FULL FUEL position and 
allow the injector to operate for approxim ately 30 
seconds to purge the a ir  that may be in the system .

5. After 30 seconds p re ss  fuel flow s ta r t  but
ton. This will s ta r t  the flow of fuel into the vial. 
The com parator will autom atically stop the flow 
of fuel at a pre-determ ined  number of s trokes.

6. After the fuel stops flowing into the vial, 
pull the rack  out to the NO FUEL position.

7. Turn the com parator off and re se t counter.
8. Observe the reading on the vial. R efer to 

"Fuel Output Chart" following:

FUEL OUTPUT CHART

Fuel Output
Injector Min. Max.

N45 11 17
N55 24 30
N60 30 36
N65 (Brown) 32 38
N65 (White) 38 44

9. The com parator may be used to check and 
selec t a se t of in jectors which will inject the sam e 
amount of fuel in each cylinder at a given thro ttle 
setting, thus resulting in a smooth running engine.

10. An in jector which passes all of the above 
te s ts  may be put back into serv ice. However, an 
in jector which fails to pass one o r m ore of the 
te s ts  must be disassem bled and rebuilt.

is splined to a drive plate attached to the driven 
blower tim ing gear to provide a means of driving 
the governor. The other end of the shaft is  sup
ported by a bearing in blower drive support.

A cover and lever assem bly, control housing, 
spring housing, and governor weight and shaft a s 
sem bly a re  the basic p a r ts  of the governor.

OPERATION
The governor holds the in jector racks in the 

FULL FUEL position for starting  when the speed 
control lever is in the idle position. Immediately 
afte r starting , the governor moves the injector 
racks to the position required  for idling.

The centrifugal force of the revolving gover
nor low and high speed weights is  converted into 
linear motion which is transm itted  through the 
r i s e r  and operating shaft to the operating shaft 
lever. One end of this lever operates against the

GOVERNOR
NOTE: FOR GOVERNOR ADJUSTMENTS ON ENGINE REFER 

TO SECTION 6C UNDER "ENGINE TUNE-UP."
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ENGINE FUEL SYSTEM 6M-31

9 8 7

1 High Speed Adjustment
Shims

2 Buffer Screw
3 Lock Nut
4 Gap Adjustment

Screw
5 Spring Cap
6 Low Speed Spring
7 Spring Seat

8 High Speed Spring
Plunger

9 High Speed Spring
10 High Speed Spring

Retainer
11 Idle Speed Adjustment

Screw
12 Spring Cover
13 Governor Housing

Figure 21—Governor Springs and Levers (6V-S3 Engine)

1 Idle Speed Adjustment 9
Screw

2 Spring Housing 10
3 High Speed Spring 11

Retainer
4 R etainer Lock 12
5 High Speed Spring 13
6 Gasket 14
7 Low Speed Spring Seat 15
8 Low Speed Spring

High Speed Spring 
Plunger 

Spring Cap 
Gap Adjustment 

Screw 
Differential Lever 
Connecting Link 
Buffer Screw 
Operating Lever

T-4586

1 2 3 4

Idle Speed Adjustment 
Screw 

High Speed Spring 
Retainer 

High Speed Spring 
Plunger 

High Speed Spring 
Retainer Lock

6 Low Speed Spring Seat
7 Low Speed Spring
8 Spring Cap
9 Gap Adjustment Screw

10 Buffer Screw
11 Governor Housing
12 Differential Lever
13 Spring Housing t-4587

Figure 22—Governor Springs and Levers (8V-71 Engine)

Figure 23—Governor Springs and Levers (6-71 In-Line Engine)

high and low speed springs through the spring 
cap, while the o ther end provides a moving fulcrum  
on which the differential lever pivots.

When the centrifugal force of the revolving 
governor weights equal the force exerted by the 
high o r low speed spring (depending on the speed 
range), the governor stab ilizes the engine speed 
fo r a given setting of the governor speed control 
lever.

In the low speed range, the centrifugal force 
of the low and high speed weights operate together 
against the low speed spring. As the engine speed 
in creases , the centrifugal force of the low and high 
speed weights together com press the low speed 
spring until the low speed weights a re  against th e ir 
stops, thus lim iting th e ir trave l, a t which tim e the 
low speed spring is  fully com pressed and the low 
speed spring cap is  within 0.0015" of the high 
speed plunger.

Throughout the interm ediate speed range the 
operato r has com plete control of the engine be
cause the low speed gap is  closed and the low 
speed weights a re  against th e ir stops, and the high 
speed weights a re  not exerting enough force to 
overcom e the high speed spring.

As the speed continues to increase, the cen
trifugal force of the high speed weights increases 
until this force can overcom e the high speed spring 
and the governor again takes control of the engine, 
lim iting the maximum engine speed.
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ENGINE FUEL SYSTEM 6M-32

Fuel rods a re  connected between the control 
link operating lever and each injector control tube 
lever. A vertica l pin in  the differential lev er en
gages the slot in the control link lever fork. This 
arrangem ent provides a means for the governor to 
change the fuel settings of the injector rack  control 
lev ers .

The engine idle speed is determ ined by the 
force exerted by the governor low speed spring. 
When the governor speed control lev er is  placed 
in the idle position, the engine will operate at the 
speed where the force exerted by the governor low 
speed weights will equal the force exerted by the 
governor low speed spring.

The engine idle speed is adjusted by changing 
the force on the low speed spring. This is accom 
plished by turning the idle speed adjusting screw  
as outlined in th is section.

The engine maximum no-load speed is  d eter
mined by the force exerted by the high speed spring. 
When the governor speed control lever is placed 
in the maximum speed position, the engine will 
operate at a speed where the force exerted by the 
governor high speed weights will equal the force 
exerted by the governor high speed spring.

The maximum no-load is  adjusted by in c reas
ing o r decreasing the tension on the high speed 
spring. This is  done on 6V-53 engines by changing 
the thickness of the shim  pack in the governors 
shown in figure 21, o r by turning highspeed spring 
re ta in e r on S eries 71 engines shown in figures 22 
and 23. Adjust high speed spring as instructed  in 
Section 6C under "High Speed Spring Adjustment."

LUBRICATION
The governor is  lubricated by a spray of p re s 

su rized  lubricating oil from  the blower re a r  end 
plate  to the blower timing gears which distribute 
th is oil to various p a r ts  of the governor. Oil splash 
from  the gear tra in  provides lubrication for the 
governor weights and shaft. Excess oil overflows 
into the gear tra in  com partm ent and re tu rn s  to the 
crankcase.

CHECKING GOVERNOR OPERATION
Governor difficulties a re  usually indicated by 

speed variations of the engine; however, it does 
not necessarily  mean that a ll such speed fluctua
tions a re  caused by the governor. Therefore, when 
im proper speed variations appear, the unit should 
be checked as follows:

1. Make su re  the speed changes a re  not the 
re su lt of excessive load fluctuations.

2. Check engine to be su re that all cylinders 
a re  firing  properly . If any cylinder is  not firing 
p roperly , the injector m ust be removed, tested  
and if necessary , reconditioned.

3. Check for bind that may exist in the gov
ernor operating mechanism o r in the linkage be
tween the governor and injector control tube.

4. With the fuel rod connected to the injector 
control tube lever, the mechanism should be free  
from  bind throughout the entire trave l of the injec
to r racks. If friction exists in the mechanism, it 
may be located and corrected  as follows:

a. If an injector rack  sticks or moves too 
hard, it may be due to the injector hold-down 
clamp being too tight or im properly positioned. To 
co rrec t this condition, loosen the in jector clamp, 
reposition, and tighten to 20 to 25 foot-pounds 
torque.

b. A binding injector may re su lt from  internal 
d irt accumulation, defective plunger and bushing, 
o r a bent injector rack. The injector must be r e 
moved and tested  as outlined previously in th is 
section.

c. An injector rack  may bind as the resu lt of 
an im properly positioned control rack  lever. Loosen 
control rack  adjusting screw s. If this re lieves the 
bind, relocate the lever on the control tube and 
position the rack as outlined in this section.

d. The injector control tube may bind in its  
support brackets, thus preventing free movement 
of the in jector racks to th e ir NO FUEL position 
due to tension of the re tu rn  spring.

e. This condition may be corrected  by loosen
ing and realigning the control tube supporting 
brackets. If the control tube support b rackets were 
loosened, realigned and tightened, the injector 
racks must be repositioned as outlined under "In
jector Timing and Governor Adjustm ents" in Sec
tion 6C.

f. A bent control tube re tu rn  spring may cause 
fric tion  in the operation of the in jector control 
tube. If a control tube re tu rn  spring has been bent 
or otherw ise distorted, install a  new spring.

g. Check for bind in pin which connects the 
fuel rod  to the in jector control tube lever and r e 
p lace pin if necessary .

h. If, afte r making the preceding checks, the 
governor fa ils  to control the engine properly , the 
governor should be removed and reconditioned.

FUEL SUPPLY PUMP

The fuel pump, illustra ted  in figures 24 and 
25, is the positive displacem ent gear-type. The 
pump c ircu la tes fuel from  the fuel supply tank to 
the fuel in jecto rs . The pump circulates the excess

supply of fuel through the in jectors and the unused 
portion of fuel goes back to the fuel tank by means 
of a fuel re tu rn  manifold located in each cylinder 
head and a fuel re tu rn  line.
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ENGINE FUEL SYSTEM 6M-33

PLUG GASKET PIN SPRING DRIVE

1 Relief Valve Vent to Suction Side

2 Passage to Head of Relief Valve
- Pressure Side

3 Passage From  Relief Valve
- Suction Side

4 Gear Teeth Vent Cavity

5 Oil Seal Vent to Suction Side

Figure 24—Fuel Pump Valving and Rotation tRight Shown)

A spring loaded re lie f valve, incorporated in 
the pump body, norm ally rem ains in the closed 
position, operating only when p re ssu re  on the out
le t side (to secondary fuel filter) becomes excess
ive due to a plugged filte r o r fuel line. The valve 
will open at a p re ssu re  of approximately 65 to 75 
pounds p er square inch, allowing fuel to re tu rn  
through a passage in the body from  the p re ssu re  
side to suction side of the pump. A sm all hole in 
the pump body allows fuel oil back of the re lie f 
valve to bleed into the gear com partment. O ther
w ise, the fuel might become trapped and prevent 
the valve from  opening (re fe r to fig. 24).

Two oil sea ls a re  p ressed  into the bore in the 
flanged side of the pump body with the sealing lips 
of sea ls  facing away from  the fuel pump gears, as 
shown in figure 25. Two tapped holes in the under
side of pump body, between the sea ls, furnish a 
means of attaching piping fo r draining off any leak
age. If leakage exceeds one drop p e r minute, the 
sea ls  must be replaced. The fuel pump should 
maintain a fuel p re ssu re  at the fuel inlet passage 
of 50 to 70 psi a t 1800 rpm  engine speed. Lift on 
the suction side of pump should not exceed 48 inches.

Fuel pumps a re  furnished in left- o r right- 
hand rotation according to the engine model, and 
a re  stam ped "L.H. IN” and "R.H. IN .” These

pum ps a re  not interchangeable, nor can a pump 
made fo r one rotation be rebuilt fo r the other ro 
tation.

NOTE: The fuel pump used on the 6V-53 engine 
is  R.H. rotation and is  mounted on the flywheel 
housing; it is driven by the accessory  drive gear. 
The fuel pump used on the 6-71 engine is  right- 
hand rotation and driven by lower re a r  blower 
ro to r. The fuel pump used on the 8V-71 engine is 
a left-hand rotating pump and is  driven by the 
righ t front blower ro to r.

TESTING FUEL PUMP
If engine operation indicates insufficient sup

ply of fuel to the in jectors and the fuel level is  not 
low in the supply tank, check the fuel flow between 
the re s tr ic ted  fitting in the fuel re tu rn  passage in 
the cylinder head and the fuel supply tank.

Checking Fuel Flow
1. Disconnect the fuel re tu rn  line from  the 

fitting at the fuel tank and hold the open end of the 
line in a convenient receptacle.

2. S tart and run the engine at 1200 rpm  (no 
load) and m easure the fuel flow re tu rn  for a period 
of one minute.
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ENGINE FUEL SYSTEM 6M-34

NOTE: Approximately 0.8 gallon of fuel should 
flow from  the fuel re tu rn  line p e r minute.

3. Be su re  all connections a re  tight so that 
no a ir  will be drawn into the fuel system ; then im 
m erse  the end of the fuel line in the fuel container. 
A ir bubbles ris ing  to the surface of the liquid will 
indicate a leak on the suction side of the pump.

4. If the fuel flow is  insufficient fo r sa tisfac
tory  engine perform ance, then:

a. Renew the elem ent in the p rim ary  filte r. 
S tart the engine and run it at 1200 rpm  (no load) 
to check the fuel flow. If the fuel flow is s t i ll  un
satisfactory , perfo rm  Step b. following:

b. Renew the elem ent in the secondary filte r, 
If the fuel flow is  unsatisfactory  do as instructed  
in Step c. following:

c. Substitute another fuel pump that is  known 
to be in good condition and again check the flow. 
Follow "Removal" and "Installation" instructions 
given la te r  in th is section.

d. When changing a fuel pump, clean a ll fuel 
line fittings with com pressed a ir  and be su re  all 
fuel line connections a re  tight.

Checking Fuel Pump
If the fuel pump fa ils to function sa tisfac to r

ily, check for broken pump shaft, o r d irt in re lie f 
valve, before removing the pump from  the engine:

1. In se rt the end of a w ire through one of the 
pump body drain  hoies, then crank the engine mo
m entarily and see  if w ire v ibrates. Vibration will 
be felt if pump shaft ro ta tes.

2. Without removing the pump from  the engine, 
unscrew  valve screw  (fig. 24), then remove 
spring, pin, and valve. Wash p a rts  and blow out 
valve cavity with com pressed a ir . Check p a rts  for 
scoring o r damage. In sta ll valve p a r ts , if sa tis 
factory.

FUEL PUMP REMOVAL
1. Disconnect fuel tubes from  inlet and outlet 

openings of the fuel pump.

Pump Cover 
Valve Plug 
Gasket 
Valve Spring 
R elief Valve 
Pump Body 
Oil Seals

8 Dowel Pin
9 Drive G ear

10 Drive Shaft
11 Retaining Ball
12 Driven Shaft
13 Driven Gear

TPM-7334 -1

Figure 25—Sectional V iew  of Typical Fuel Pump Assembly

2. Unscrew th ree  pump attaching bolts and 
w ashers and withdraw pump and gasket. Clean gas
ket surface.

3. Check drive coupling and if broken, replace.

FUEL PUMP INSTALLATION
1. Affix a new gasket to pump body and locate 

pump drive coupling over square end of fuel pump 
drive shaft.

2. Install fuel pump on engine and secure with 
th ree  bolt and washer assem blies.

3. Connect inlet and outlet fuel lines to the 
fuel pump.
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ENGINE FUEL SYSTEM 6M-35

The satisfactory  perform ance of a Diesel 
engine depends on sufficiently high com pression 
p re ssu re  and the injection of the p roper amount 
of fuel at the right tim e.

It is im portant that extrem e care be exercised 
in the handling and storage of diesel fuel oil, 
as absolute cleanliness is  essential to satisfactory  
engine operation.
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ENGINE FUEL SYSTEM 6M-36

CUMMINS DIESEL ENGINE

Contents of this section a re  lis ted  in Index below:

Subject Page No.
Fuel F ilte rs  .......................................................................................... 6M-36
A ccelerator and Throttle Linkage A d ju s tm e n t .........................  6M-36

Conventional C a b ...........................................................................  6M-36
T ilt C a b ............................................................................................. 6M-36

Hand Throttle Adjustment .........................................................  6M-36

NOTE FUEL FILTERS

For servicing of fuel injection and governor F or servicing of fuel filte rs  on cummins en-
system  on Cummins Diesel Engine re fe r  to "Cum- gine re fe r to appropriate Operation and Maintence 
mins Operation and Maintenance Manual." Manual.

ACCELERATOR AND THROTTLE LINKAGE ADJUSTMENT

NOTE: Hand th ro ttle  must be in "OFF" posi
tion and all linkage components installed.

CONVENTIONAL CAB MODELS
(Refer to Figure 1)

1. Make su re  that throttle cable "A" clears 
governor lever "B" by 1/8" in idle position. If 
necessary  loosen trunnion (fig. 3).

2. Adjust pedal stop "C" to one inch dimen
sion (fig. 1) from  floor mat "G."

3. Adjust turn-buckle "D" to obtain three-inch 
dimension between accelera to r pedal "E" (at idle 
position) and floor mat "G" (fig. 1). Tighten jam 
nuts.

4. Check to make sure  governor lever "B" 
overrides full th ro ttle  position at governor before 
acce lra to r pedal "E" hits stop "C." Adjust if nec
essa ry .

5. If trunnion was loosened or does not have 
1 /8" clearance as in Step 1 previously, adjust as 
described under "Hand Throttle Adjustment."

TILT CAB MODELS
(Refer to Figure 2)

NOTE: Cab must be in norm al drive position.
1. Make su re  that throttle cable stop trunnion 

c lea rs  governor lever by 1/8" (fig. 3) in idle posi
tion. If necessary , loosen trunnion at governor 
lever.

2. Slide bracket "A" (loosen attaching bolts) 
until 1 /8" clearance exists between lever "B" and 
ro lle r  "C" (fig. 2). Torque the attaching bolts to 
6 to 8 foot-pounds.

3. Rotate lever assem bly "B" to full throttle

and adjust stop bolt "D" to contact accelerator 
pedal (fig. 2). Tighten jam nut "E" securely.

4. If trunnion was loosened o r does not have 
1/8" clearance as in Step 1 above (fig. 3), adjust 
as described following under "Hand Throttle Ad
justm ent."

HAND THROTTLE ADJUSTMENT

The hand throttle is  operated by a flexible 
w ire cable. Engine speed is  increased as the knob

Figure 1—Conventional Cab Accelerator 
and Throttle Linkage

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE FUEL SYSTEM 6M-37

Figure 2—Till Cab Accelerator and Throttle Linkage

is  pulled and may be locked in place at any de
s ired  speed by turning knob until locking device is 
engaged. To re lease  the th ro ttle  from  the locked 
position, turn  the knob one-quarter tu rn  in either 
d irection and push the knob all the way in to r e 
tu rn  the engine speed to a norm al idle.

1. Check the acce lera to r linkage for free  
movement and be su re  that the re tu rn  spring 
moves the linkage to idle position.

2. Inspect the cable -housing for kinks or 
damaged a reas . If badly kinked or damaged, r e 
place the cable.

3. Check to see that the cable housing is  
clam ped securely at the support bracket.

4. Push the knob all the way in and loosen the 
screw  attaching the trunnion to the w ire.

Figure 3—Control Cable Trunnion Installation (Typical)

5. Position the trunnion on the w ire with 1/8- 
inch clearance between the trunnion and actuating 
lev er (see fig. 3). Tighten the trunnion screw .
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SECTION 6T

AIR COMPRESSORS AND GOVERNORS
GENERAL INFORMATION DESCRIPTION

Midland-Ross and Bendix Westinghouse a ir  
com presso rs a re  interchangeable as complete 
assem blies on many models covered by this man
ual (see "A ir C om pressor Model Application 
Chart"). On such models, the mechanic must de
term ine which of the two makes is  used on a 
specific vehicle before proceeding with adjustm ent 
o r re p a ir of any com pressor. All o ther models 
come equipped with either a Bendix-Westinghouse 
com pressor o r a M idland-Ross com pressor as 
specified in the "A ir C om pressor Model Applica
tion C hart" at end of this section.

Offered as optional equipment on 70 and 90 
se r ie s  vehicles a re  com pressors of g rea te r 
capacity than those used as standard  in regular 
production. All procedures in th is section apply to 
optional as well as  the standard equipment com
p re s so rs .

Refer to the "A ir C om pressor Model Appli
cation C hart" to determ ine which com pressor is 
used on any specific truck.

NOTE: Information relative to a ir  com press
o rs  used on all models equipped with Cummins 
engine covered by this manual is  contained in 
Cummins Operation and Maintenance Manual. Serv
ice procedures fo r a ir  com pressor governors on 
Cummins equipped vehicles is the sam e as covered 
la te r  in this section.

The a ir  com pressors covered in this manual 
a re  two-cylinder, piston-type com pressors. The 
ra ted  capacity of an a ir  com pressor is its  piston 
displacem ent in cubic feet-per-m inute when oper
ating at 1250 rpm . Standard a ir  com pressors a re  
ra ted  at 7% o r 12 cubic-feet-per-m inute and op
tional com pressors a re  ra ted  at 12 or I4J£ cubic- 
feet-per-m inu te . The Model Number is  shown on a 
p late  which is attached to the cylinder block.

The Bendix-W estinghouse com pressor used 
on some models is  flange-mounted at re a r  of engine 
and gear driven (see fig. 1). All other com pressors 
covered here a re  driven by a belt from  the crank
shaft pulley (see fig. 2).

The gear driven com pressors a re  w ater- 
cooled from  the engine cooling system . The belt 
driven com pressors a re  either w ater-cooled o r 
cooled by a ir  from  the fan assem bly.

All com pressors a re  lubricated by oil from  
the engine lubrication system .

Each com pressor is  equipped with a governor 
assem bly, which is attached to the cylinder head 
o r cylinder block by a bracket. This governor, in 
conjunction with the a ir  com pressor unloading 
m echanism, controls the com pression of a ir .

Figure 1 —A ir Compressor Installation Figure 2 —A ir Compressor Installation
{Gear Driven) ITypical) (Belt Driven) (Typical)
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AIR COMPRESSORS AND GOVERNORS 6T-2

Figure 3—Air Compressor Gear Drive 
16V-S3 Diesel Engine)

COMPRESSOR MOUNTING AND DRIVE
(Refer to Figure 2)

On belt driven a ir  com pressors the mounting 
and drive installations vary from  one model to 
another but all have the sam e basic principle of 
attachm ent and adjustment. An adjusting arm  with 
a slot a t one end) connects the a ir  com pressor to 
the vehicle engine (generally at the engine front 
cover). This a rm  is attached solidly to the engine 
with a bolt o r a  bolt and nut. The slotted end of 
a rm  is  attached with a nut and bolt to an adjusting 
a rm  bracket fastened to com pressor.

The a ir  com pressor is mounted on a base with 
four bolts. This base incorporates a lubricating oil 
re tu rn  drain hole and a boss which perm its the use 
of two sm alle r pivot bolts as a method of fastening 
the bottom of the a ir  com pressor. This base also 
provides a pivot point fo r drive belt tension adjust
ment. The pivot bolt and nut secure the a ir  com
p re s so r  assem bly to a support bracket which is 
attached to the vehicle engine at the cylinder block 
o r  lower front engine cover (dependent on vehicle 
model).

The size, shape, and relative arrangem ent of 
the adjusting arm , the adjusting arm  bracket, the

Drive Coupling

Figure 4—A ir Compressor Gear Drive 
(71 Series Diesel Engine)

base and the support bracket a re  determ ined by 
the requirem ents for each individual model.

All belt driven com pressors a re  equipped with 
a p roper size pulley to produce the rpm  recom 
mended by the m anufacturer. It is  of the utm ost 
im portance that the co rrec t one be used.

Some pulleys have a puller groove in the hub. 
Use this groove when removing pulley to prevent 
damage. Use ex tra ca re  in removing a pulley with
out the groove.

For belt tension adjustment, re fe r to proced
u re  under "Drive Belt Maintenance and Adjustment."

Gear driven com pressor models a re  flange- 
mounted to an adapter assem bly on re a r  of gear 
tra in  cover, and a re  driven directly from  engine 
camshaft. A hub with internal fiber teeth is  keyed 
to com pressor crankshaft and secured  by a nut and 
co tter pin (figs. 3 o r 4). An internal-toothed fiber 
drive disc is  bolted to the engine cam shaft gear. 
A drive coupling assem bly is  splined to fiber hub 
at one end and camshaft drive disc at the o ther end.

COMPRESSOR LUBRICATION

Lubricating oil, under p re ssu re  from  the en
gine lubricating system , en ters  d rilled  crankshaft
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AIR COMPRESSORS AND GOVERNORS 6T-3

through the crankshaft bearing cap and lubricates 
the connecting rod bearings. Some of the oil that 
flows between sides of connecting rod bearings 
and cheeks on crankshaft is  sprayed upward. This 
oil lubricates the piston pin bushings and the cyl
inder w alls. The oil drains from  com pressor into 
the mounting bracket and re tu rns directly to the 
engine crankcase. Oil lines should be kept open 
freely  for p roper com pressor lubrication.

COMPRESSOR AIR INTAKE

There a re  three different a ir  s tra in e rs  (fil
te rs) used on these com pressors. There a re  two 
used on M idland-Ross a ir  com pressors made of 
paper fibers o r paper. There a re  two used on 
Bendix-W estinghouse a ir  com pressors, made of 
paper o r polyurethane foam. The purpose of each 
is to filte r incoming a ir  and to remove im purities, 
m oisture, d irt, etc., from  incoming a ir  before it 
is  com pressed into a ir  brake system .

The com pressor runs continuously while the 
engine is running but the actual com pression of a ir  
is  controlled by the governor and the unloading 
mechanism. During the downstroke of the piston 
(inlet valve open) a slight vacuum is created, draw
ing atm ospheric a ir  through the filte r into the cyl
inder cham ber. This a ir  is  com pressed by the up
w ard piston stroke (inlet valve closed) and is forced 
out through the d ischarge valve into the truck  a ir  
brake system  (reservo ir).

Of the three different filte r elem ents used, 
one can be cleaned and re installed  in the com
p re s so r  as the paper fiber o r the paper type CAN
NOT be cleaned and reused.

AIR COMPRESSOR AIR STRAINER (Fig. 5)
The a ir  com pressor a ir  s tra in e r should be 

inspected and replaced o r cleaned at regular in
te rv a ls .

Paper o r paper fiber elem ent-type a ir  com
p re s so r  cleaner is  used on some models and should 
be replaced when element shows visible evidence 
of damage o r a d irt clogged condition or is  oil 
saturated .

Foam -type elem ent is  cleanable in cleaning 
solution by im m ersing and squeezing until clean. 
Apply oil sparingly.

AIR COMPRESSOR AND 
GOVERNOR MAINTENANCE

Service com pressor a ir  s tra in er at regular

Figure 5—A ir Compressor A ir Intake Filters

in tervals. P erfo rm  the following inspection and 
maintenance operations at in tervals determ ined 
by truck  operating conditions.

1. Remove cylinder head and clean carbon 
from  inlet and discharge valves. If valves a re  
damaged in any way, replace with new p a rts .

2. Make su re  com pressor discharge line is 
not choked with carbon.

3. Check governor cut-in and cut-out p re s 
su res  and adjust, if necessary . R efer to "Governor 
Adjustm ent” in th is section.

4. Check com pressor and bracket mounting 
bolts for looseness, and tighten if necessary .

5. Make su re  a ll oil, w ater, and a ir  line con
nections a re  tight and not leaking.

6. Check com pressor drive belt tension and 
adjust if necessary .

7. When draining engine cooling system  to 
prevent freezing, be su re to remove drain plug 
from  com pressor cylinder block on w ater-cooled 
models.

8. Check com pressor mounting bolts, as  a 
loose mounting will re su lt in severe damage to 
drive coupling components.

DRIVE BELT MAINTENANCE 
AND ADJUSTMENT

Drive belts used on models covered by this 
manual a re  made of dacron or rayon. These drive 
belts must be kept at proper tension. A loose belt 
will lower the output of the com pressor, while a 
tight belt will eventually cause bearing failu re. 
A regu lar, periodic inspection is recommended to 
check condition and tension of drive belt. Replace 
belt if frayed o r badly worn.
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AIR COMPRESSORS AND GOVERNORS 6T-4

Figure 6—Unloader Assembly Components (B-WI

ADJUSTMENT
1. Loosen bolt a t adjusting arm . Loosen pivot 

bolt at com pressor mounting bracket.
2. Position com pressor so that a reading of 

120-130 lbs. (new belt) o r 80 -  90 lbs. (used belt) 
is  obtained on Belt Tension Gauge (J-23573).

3. Tighten adjusting arm  bolt and /o r nut se 
curely. Tighten pivot bolt nut.

NOTE: On a new vehicle, o r a fte r a new belt 
is  installed, check belt tension twice in f irs t  200 
m iles of operation.

COMPRESSOR REPLACEMENT

REMOVAL (BELT DRIVEN)
1. Exhaust com pressed a ir  from  a ir  system .
2. Disconnect a ir ,  w ater, and oil lines from  

com pressor.
3. Loosen pivot bolt a t com pressor base, then 

loosen com pressor adjusting arm  bolt. T ilt com
p re s so r  and remove drive belt from  com pressor 
pulley.

4. Disconnect adjusting a rm  from  com pressor 
by removing adjusting a rm  bolt.

5. Remove bolts attaching com pressor crank
case  to mounting bracket. Lift a ir  com pressor 
assem bly off mounting bracket.

REMOVAL (GEAR DRIVEN)
1. D rain engine cooling system .
2. Disconnect w ater, a ir , and oil lines from  

com pressor.
3. Remove bolts attaching a ir  com pressor

to flywheel housing assem bly. Pull com pressor 
s traigh t back and rem ove from  vehicle.

INSPECTION (ALL MODELS)
1. Clean oil supply line to com pressor and if 

possible, run engine a few seconds to be su re  oil 
supply to com pressor is flowing freely.

2. Clean oil re tu rn  line o r passage through 
com pressor mounting bracket to be su re oil from  
com pressor crankcase can re tu rn  to engine crank
case. NOTE: On flange mounted com pressor, oil 
passage is  an integral p art of com pressor crankcase.

3. Lubricate com pressor cylinder walls and 
bearings with lubricating oil before placing com
p re s so r  in position.

4. Clean o r replace any damaged o r dirty a ir  
lines o r w ater lines which may be corroded before 
connecting them  to the com pressor.

INSTALLATION (BELT DRIVEN)
1. Use new gasket and make su re  mating s u r 

faces of com pressor crankcase and mounting 
bracket a re  clean. Position com pressor on mount
ing bracket and attach with bolts. Connect com
p re s so r  adjusting a rm  to bracket on side of com
p re s so r  cylinder head o r block. Do not tighten.

2. Connect a ir , w ater, and oil lines to com
p re sso r . Check all connections for tightness.

3. P lace drive belt in com pressor pulley and 
adjust belt tension as previously directed.

4. On w ater cooled models, make su re  drain 
plug is  installed in com pressor cylinder block, 
then fill cooling system .

5. Adjust governor as  d irected  la te r .

INSTALLATION (GEAR DRIVEN)
1. Before installing com pressor, examine hub 

on com pressor crankshaft and drive disc on cam
shaft gear fo r worn o r broken teeth.

2. Make su re  mating surfaces of a ir  com
p re s so r  o r flange and flywheel housing assem bly 
a re  clean. P lace new com pressor to adapter gas
ket on studs.

3. In sert drive coupling into hub on crankshaft. 
P lace  com pressor in position on flywheel housing 
assem bly, guiding teeth  on coupling into m esh with 
teeth  in drive d isc. Install nuts and w ashers. Tight
en nuts to 55-65 foot-pounds torque.

4. Connect all w ater, a ir , and oil lines, mak
ing su re  connections a re  tight.

5. Make su re  drain plug is installed in com
p re s so r  cylinder block, then fill cooling system .

6. Adjust a ir  com pressor governor as di
rected  la te r.

UNLOADER ASSEMBLY 
REPLACEMENT

Unloader assem blies on both Bendix-W esting-
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AIR COMPRESSORS AND GOVERNORS 6T-5

REMOVING OR REPLACING 
j UNLOADER SPRING

>" "■ ................................................................

REMOVING UNLOADER 
PISTON

REMOVING UNLOADER PISTONS 
USING AIR PRESSURE

Figure 7—Removing Unloader Components (B-W)

house and M idland-Ross com pressors can be re -  com pressor has been removed from  vehicle, use 
placed without removing com pressor from  vehicle. a i r  p re ssu re  as shown in figure 7.
Since the unloader assem blies differ by manufac
tu re r , a separate  procedure is  given for each. Installation (Fig. 8)

1. Carefully in se rt each piston, complete with 
BENDIX-WESTINGHOUSE O -ring and back-up ring, in bore.

P a r ts  a re  available in a kit for replacing un- 2. Slide plunger guide down over unloader 
loader assem bly. Unloader p a r ts  (fig. 6) may be plunger. P lace each guide and plunger in position 
changed without removing cylinder head as follows: above unloader piston, then push guide down over

top of piston.
Removal (Fig. 7) 3. Install unloader spring and spring saddle.

1. Remove a ir  inlet elbow and d iscard  gasket. Make su re  saddle re s ts  squarely on top of plunger
2. In se rt screw driver blade under unloader guides, and make su re  top of spring engages 

spring and ra ise  spring off unloader spring saddle. spring sea t in cylinder block.
Remove spring and spring saddle. 4. Install new gasket at a ir  inlet and connect

3. Lift each plunger guide and remove guide a ir  inlet elbow, 
and plunger. Lift pistons out of bores. If piston is
not easily removed, build up a ir  p re ssu re  in sy s- MIDLAND-ROSS
tem  until governor cuts out, ra ising  piston. If The following procedure includes disassem bly

INSTALLING UNLOADER 
PISTON

INSTALLING GUIDE AND PLUNGER 
ON UNLOADER PISTON

1 INSTALLING UNLOADER 1 
SPRING AND SADDLE

Figure 8—Installing Unloader Components (B-W)
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AIR COMPRESSORS AND GOVERNORS 6T-6

Figure 9—Unloader Assembly (M-R)

and assem bly instructions as well as rem oval and 
installation. If a new unloader is  being installed 
omit the unnecessary steps.

Removal and D isassem bly (Fig. 9)
1. Disconnect both ends of tube between gov

erno r and unloader. Remove tube assem bly.
2. Remove two bolts attaching unloader a s 

sem bly to cylinder head.
3. Remove unloader assem bly. Remove inlet 

valve plunger and plunger spring.
4. Remove bushing, valve, diaphragm, and 

expander spring from  body. Should difficulty be 
encountered in removing these p arts , apply a ir  
p re s su re  to body to fo rce out these p a rts .

5. Remove the rubber re ta iner from  the bush
ing.

Assem bly and Installation (Fig. 9)
1. Apply thin film  of light engine oil to bush

ing, diaphragm, and body before assem bly.
2. Install expander spring around inside of 

diaphragm , then install these two p a rts  in body.
3. Install rubber re ta in er on bushing.
4. P lace valve in recess  of bushing, then in

s ta ll in body.
5. Install plunger sp ring and inlet valve plunger.
6. Set unloader assem bly in place on cylinder 

head and fasten with two bolts.
7. Connect tube assem bly from  unloader to 

governor.
8. T est assem bly with a ir  p re ssu re . Unloader 

should withstand a p re ssu re  of 100 p si without 
leaking.

AIR COMPRESSOR GOVERNOR

DESCRIPTION
The governor, operating in conjunction with 

a ir  com pressor unloading mechanism, autom atic
ally controls a ir  p re ssu re  in the a ir  brake o r a ir  
supply system  between the desired, predeterm ined

maximum and mimimum p re ssu re s . The a ir  com
p re s so r  runs continually while the engine runs, 
but actual com pression of a ir  is  controlled by the 
governor which stops or s ta r ts  com pression when 
the maximum or minimum p re ssu re s  a re  reached.

MAINTENANCE
Every 500 operating hours o r  a fte r every

15.000 m iles, clean o r replace governor f ilte rs . 
Every 3,000 operating hours o r a fte r every

100.000 m iles, disassem ble the governor and 
clean and inspect a ll p a r ts . R epair governor if 
necessary .

GOVERNOR TESTS

Operating Test
S tart the engine and build up a ir  p re ssu re  in 

system . Observe reading on a ir  p re ssu re  gauge 
in gauge panel when governor cuts-out, stopping 
com pression of a ir  by the com pressor. Reading 
on gauge when governor cuts-out should be within 
range shown on "Governor Adjustment C hart.”

With the engine s till running, slowly reduce 
a ir  p re ssu re  in the system  by applying and r e 
leasing b rakes. Observe p re ssu re  reg is te red  by 
gauge when governor cuts-in  and com pression is 
resum ed. Gauge reading should be within range 
shown on "Governor Adjustment C hart."

Before condemning o r adjusting the governor, 
be su re  the dash a ir  gauge is  reg istering  accu r
ately. Use an accurate tes t gauge to check p re ssu re  
reg is te red  by the dash gauge. If the p re ssu re  se t
tings of the governor a re  inaccurate o r it is  nec
essa ry  that they be changed, adjust governor as 
described below under "Governor Adjustment 
C hart."

Leakage Test
Leakage checks on the governor a re  made at 

its  exhaust po rt in both cut-in and cut-out posi
tions. In the cut-in position, check exhaust port 
for inlet valve leakage by applying a soap solution 
at the port. Leakage could also be past the bottom 
piston grom m et (B-W only). In the cut-out position 
check the exhaust po rt to determ ine if leakage is 
p resen t at the exhaust valve seat o r stem  grom m et. 
In th is position leakage could also be past the upper 
grom m et (B-W only).

If there  is  excessive leakage, overhaul gov
ernor.

GOVERNOR ADJUSTMENT
The following procedure covers adjustment 

with com pressor installed  on vehicle. Governor is 
mounted pn a bracket which is attached to com
p re s so r  cylinder head o r block, dependent upon 
model.
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AIR COMPRESSORS AND GOVERNORS 6T-7

Adjuster Plug 
Lock Nut 
Spring
Spring Guide 
Housing Lock Nut 
Housing O-ring

Housing
Valve Assembly 
Governor Body

10 F ilte r
11 End Cap

T-1822

Figure 10—Compressor Governor (M-R)

GOVERNOR ADJUSTMENT CHART

GOVERNOR CUT-IN CUT-OUT

All M idland-Ross 85 psi 100-107 psi

All Bendix-W esting- 
house except below 102-108 psi 123-131 psi

M idland-Ross (Fig. 10)
1. Loosen lock nut. Use screw driver at ad

ju ster plug.
2. Turn ad juster plug in (clockwise) to in

crease  cut-out setting, or out (counterclockwise) 
to decrease setting. One complete turn  of adapter 
plug will change cut-out p re ssu re  20 psi.

3. When cut-out p re ssu re  setting of 100-107 
psi is  attained, lock ad juster plug with lock nut.

NOTE: It is  m ost im portant that a ir  com press
o r governor cut-in  and cut-out p re ssu res  be within 
the ranges shown in the above chart. Adjustment 
procedures a re  as follows:

Bendix-Westinghouse (Fig. 11)
1. Unscrew rubber cover and remove it from  

the governor.
2. Loosen adjusting screw  lock nut.

Rubber Cover 
Cover Retaining Ring 
Lock Nut
Upper Spring Seat 
Adjuster Screw Spring 
Lower Spring Seat 
Spring Guide 
Lower Spring Seat 
Adjuster Screw 
Piston Grommet

11 Exhaust Stem
12 Exhaust Stem Spring
13 W asher
14 Exhaust Stem Grommet
15 Piston 

Valve
17 Valve Spring
18 Piston Grommet
19 Governor Body tpm -9398

Figure 11 —Compressor Governor (B-W)
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AIR COMPRESSORS AND GOVERNORS 6T-8

3. Using a screw driver, tu rn  adjusting screw  
counterclockwise to ra is e  p re ssu re  settings. Turn 
adjusting screw  clockwise to lower the p re ssu re  
settings.

4. When adjustm ent is completed, tighten ad
justing screw  lock nut.

5. Install cover on the governor.

GOVERNOR REPLACEMENT
The following procedures apply to all gover

nors on both M idland-Ross and Bendix-W esting- 
house a ir  com pressors:

Removal
1. Exhaust a ir  from  system .
2. Disconnect both ends of tube from  governor 

to unloader.
3. Remove nuts and /o r bolts which fasten 

governor to com pressor or bracket.
4. Remove governor.

Installation
1. P lace governor in position on com pressor 

o r bracket.
2. Install nuts and /o r bolts which fasten the 

governor.
3. Connect both ends of tube to governor and 

unloader.
4. Build up p re ssu re  in system  and check for 

operation and leaks.

TROUBLESHOOTING

COMPRESSOR FAILS TO MAINTAIN 
SUFFICIENT PRESSURE 

Dirty intake s tra in e r .

R estriction in com pressor cylinder head in 
take o r discharge cavities o r in discharge 
line.

Leaking o r broken discharge valves. 
Excessive wear.
Drive belt slipping.
Inlet valves stuck open.
Worn inlet valves.
Excessive system  leakage o r usage.

NOISY OPERATION 
Loose drive pulley.
R estrictions in cylinder head o r discharge line. 
Worn o r burned out bearings.
Worn drive coupling.
C om pressor not getting proper lubrication. 
Excessive wear.

COMPRESSOR PASSES EXCESSIVE OIL 
Excessive wear.
Dirty a ir  s tra in er. (Improper a ir  s tra in e r 

maintenance.)
High inlet vacuum.
Small oil re tu rn  line.
Excessive oil p re ssu re .
Oil supply o r re tu rn  lines to com pressor 

flooded.
Defective o r worn oil sea l rings in end cover. 
P iston rings not properly installed.
Back p re ssu re  from  engine crankcase.

COMPRESSOR NOT UNLOADING
Defective unloader pistons o r  bores.
Intake cavity restric tio n s.
Defective governor.
Unloader line o r  cavity to governor re s tr ic ted . 
Unloader mechanism binding o r stuck.
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AIR COMPRESSORS AND GOVERNORS 6T-9

AIR COMPRESSOR M O DEL A PPLIC ATIO N CHART

TRUCK
MODELS

COMPRESSOR
MODEL

MANU
FACTURER

CU. FT. 
CAPACITY

TYPE
COOLING

TYPE
DRIVE

TYPE
F ILT ER

STANDARD

HM, JM, N-6400-N M-R 7# Air Belt Paper Fibers

TM 80 or 281977 B-W m Air Belt Paper

HV, JV 70 280094 B-W m Water Gear Foam

TV 70 280367 B-W m Water Gear Paper

HI, Jl 282626 B-W 12 Water Gear None

MH 282745 B-W 12 Water Gear None

Ml 283031 B-W 12 Water Belt Paper

90 Series

Dl, FI 282010 B-W 12 Water Gear None

DH, FH 282012 B-W 12 Water Gear None

OPTIONAL

HM, JM, N-6000-H M-R 12 Air Belt Paper

TM 80 or 282623 B-W 12 Air Belt Paper

HV, JV 70 280095 B-W 12 Water Gear Foam

TV 70 280368 B-W 12 Water Gear Paper

90 Series

Dl, FI 282011 B-W m Water Gear None

DH, FH 282013 B-W 14 Vi Water Gear None
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AIR COMPRESSORS AND GOVERNORS 6T-10

NOTE

The a ir  com pressor is the only source of a ir  

fo r vehicles with a ir  b rak es . It is most im portant, 

a ir  intake filte rs  and drive belts (when used) be 

serviced at regu lar intervals.
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ENGINE ELECTRICAL 6Y-1

SECTION 6Y

ENGINE ELECTRICAL
This section, covering ”ON-VEHICLE MAINTENANCE AND REPLACEMENT" 

of charging system  components, is  divided into sections shown in Index following:

Subject Page No.
B attery

Model Application C h a r t .......................................................................................... 6Y-1
B attery  S p e c if ic a t io n s ............................................................................................. 6Y-7

Starting System
Model Application C h a r t ...............................................................................  6Y-8
Starting System Specifications ........................................................................... 6Y-13

Ignition System
D is t r ib u to r ...................................................................................................................6Y-16
Spark P lu g s ................................................................................................................... 6Y-19
Ignition System S p ec ific a tio n s ...............................................................................6Y-21

Alternating C urrent Generating System (Non-Integral Type)
Model Application C h a r t ..........................................................................................6Y-22
Generating System General D e sc r ip tio n ............................................................. 6Y-22
On-Vehicle Maintenance, T ests, and Adjustments ........................................6Y-25
Two-Unit Type Regulator (Model 1119507 o r 1 1 1 9 5 1 5 ).................................6Y-34
T ransisto rized  Type Regulator (Model 1116374 or 1 1 1 6 3 7 8 )...................... 6Y-36
Full T ransis to r Type Regulator (Model 9 0 0 059 0 )...........................................  6Y-38
Charging System Trouble Analysis C h a r t ..........................................................6Y-43
Generating System S p e c if ic a tio n s ........................................................................6Y-46

Integral Type Alternating C urrent
G enerating S y s te m .................................................................................................  6Y-48
Standard 75-Amp Delco-Remy Integral Type Generating System . . . .  6Y-48 
Optional 105-Amp Leece Neville Integral Type Generating System . . . 6Y-54 
Integral Type Generating System Specifications ........................................... 6Y-58

NOTE: R efer to applicable wiring diagram s in “ W iring D iagram s”  at the 
end of Section 12 for e lec trica l c ircu its  and connections for standard and optional 
equipment on vehicles covered by this manual.

BATTERY

The standard and optional type batteries  used on vehicles covered by this 
manual a re  shown in the "Model Application Chart" following:

BATTERY MODEL APPLICATION CHART

TRUCK SERIES PART NO. MODEL
STANDARD
H M /JM /T M -8 0 ........................................ E-3000; Y-71
H V /JV /T V -70 ........................................... ...........................  1980760 8DR-205
H I/J l/M I-90; D I /F I - 9 0 ......................... ...........................  1980760 8DR-205
MH-90 (Two B atteries in P a ra lle l) . . ...........................  1980760 8DR-205
HN/JN-90; DN/FN-90 (Four B atteries) ...........................  1980716 4HR-160
D C /D H /FC /FH -90 (Four B atteries) . ...........................  1980718 7DR-200

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE ELECTRICAL 6Y-2

BATTERY MODEL APPLICATION CHART (CONT.)

TRUCK SERIES PART NO. MODEL
OPTIONAL
H M /JM -80........................................................................ ... . . . 1980974 9H9-974
H I/JI/M I/H N /JN -90

(Two B atteries  Connected in P a ra lle l) ............... . . . 1980760 8DR-205
HM/TM-80 (Two B atteries  in S eries)......................... . . . 1980926 3H-926
D I/FI-90 (Four B a t t e r i e s ) ........................................... . . . 1980716 4HR-160
D I/FI-90 (Two or Four B a t t e r i e s ) ............................. 1980718 7DR-200

GENERAL

On some vehicles, hard rubber cell covers 
a re  fitted over term inal posts of the elem ents. Cell 
connectors are  welded between interm ediate te rm 
inal posts of adjoining cells to establish a se rie s  
circuit.

The battery shown in figure 1 features a one- 
piece cover of hard rubber construction which r e 
duces the tendency for corrosion to form  on top of 
the battery . The cover is  bonded to the case with 
sealing compound that form s an a ir  sea l between 
the cover and ca se . The cell connectors pass through 
sealed holes in cell partitions to connect elements 
together in the sho rtest p ractical distance (fig. 2). 
With the length of the e lec trical c ircu it inside the 
battery  reduced, the internal voltage drop is de
creased .

The cells a re  properly filled when the elec-

ELECTROLYTE LEVEL 

INDICATOR

Figure 1 —Typical Battery with One Piece Cover

tro ly te level reaches the bottom of the "sp lit vent" 
at the bottom of the vent well. The sp lit vent is  a 
visual level fill feature in the cell cover. The elec
tro ly te surface will appear d istorted when it con
tac ts  the 'split vent.

The battery  has th ree m ajor functions to p e r 
form  on the vehicle:

1. It provides a source of cu rren t fo r starting  
the engine.

2. It ac ts  as a s tab ilizer to the voltage in the 
e lectrical system .

3. It can, for a lim ited tim e, furnish curren t 
when e lec trical demands of the system  exceed 
output of the generator.

BATTERY PRECAUTIONS

1. The e lec trica l c ircu it is  N E G A T I V E  
GR O UN D.  Installing battery  with positive te rm 
inal grounded will re su lt in serious damage to the 
generator, battery , and battery  cables.

2. When using a booster battery  o r charger, 
connect negative battery  o r  charger term inals to 
gether and positive battery  or charger term inals 
together.

3. DO NOT smoke near a battery which is be
ing charged.

COMMON CAUSES OF BATTERY FAILURE
When a battery  fa ils , the cause of fa ilu re may 

lie outside the battery itself. For th is reason, when 
a battery fa ilure is  encountered, do not be satisfied  
to m erely recharge o r replace it. Find the cause 
of the fa ilu re  and prevent recu rrence  of the trouble. 
Listed, below are  som e of the common causes of 
battery  failure:

1. Defect in generating system  such as high 
resistance, slipping generator drive belt, faulty 
generator o r regulator.

2. Overloads caused by defective s ta r te r  o r 
excessive use of accesso ries .

3. B attery abuse, including fa ilu re to keep 
battery  top clean, cable clam ps clean and tight, 
and im proper addition of w ater to the cells.

4. Hardened battery  plates, commonly called 
"sulfation,” due to battery  being in a low state of 
charge over a long period of tim e.
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ENGINE ELECTRICAL 6Y-3

5. Physical defects such as shorted  cells, 
lo ss  of active m ateria l from  plates, etc.

6. Driving conditions o r requirem ents under 
which the vehicle is  used only for short drives.

BATTERY MAINTENANCE

FILLING BATTERY
B atteries a re  equipped with "Visual Level" 

cell covers to facilita te  checking electrolyte level 
and lessen  the possib ility  of overfilling the battery . 
The cell covers a re  molded with a long, c ircu lar, 
tapered  vent well with two sm all vertica l slo ts 
diam etrically  opposite. Viewed from  above with 
the vent plugs removed, the lower end of the vent 
well appears as a ring with sm all portions of the 
circum ference m issing. As w ater is  added to the 
cell, the surface of the ris ing  liquid contacts the 
slotted lower end of the vent well, causing a d is
tortion of the reflecting surface of the liquid which 
is  very noticeable. Thus, the lower end of the vent 
well se rv es  as a re ference point in determ ining 
p roper electrolyte level. The cell is  properly filled 
when the surface of the electrolyte touches the 
bottom of the vent w ell. If some overfilling occurs, 
the amount can be estim ated readily by the height 
of liquid in the vent well. It should be kept in mind 
that the "visual level" vent wells cannot prevent 
overfilling, but a re  ra th e r an aid to p roper se rv 
icing. Overfilling should be avoided at all tim es, 
since it contributes to p rem atu re  battery failure 
by causing lo ss of electro ly te . L oss of electrolyte 
re su lts  in poor perform ance of the battery  and 
causes excessive corrosion  of cables, connections, 
and battery hanger.

All batteries having a one-piece cover a re  
equipped with an electro ly te level indicator, in
stalled  in the second cell cap from  the positive 
battery  post. The level indicator is a specially 
designed vent plug having a transparen t rod ex
tending through the center. When electrolyte is  at 
p ro p e r level, the lower tip of the rod is  im m ersed, 
and the top of the rod will appear as a dark (black) 
spot in the center of the vent cap. When the elec
tro ly te  level drops below norm al the spot will 
change from  black to an off-white color. When the 
indicator shows w ater is needed, a ll ce lls  must be 
checked and adjusted to th e ir co rrec t level using 
co lo rless, odorless, drinking w ater.

ELECTROLYTE LEVEL
The electrolyte level in the battery  should be 

checked regularly . In hot weather, particu larly  
during prolonged driving, checking should be m ore 
frequent because of m ore rapid loss of w ater. If 
the electro lyte level is found to be low, then color
less , odorless, drinking w ater should be added to 
each cell until the liquid level r is e s  to the split 
vent located in the bottom of the vent well. DO

PARTITION  PLATE
\ STRAP

Figure 2 —Internal V iew  of Cells

NOT OVERFILL because th is will cause loss of 
electrolyte resulting in poor perform ance, short 
life, and excessive corrosion.

C A U T I O N :  During service, only 
water should be added to the battery, 
not electrolyte.

The liquid level in the cells should never be 
allowed to drop below the top of the p la tes, as the 
portion of the p lates exposed to a ir  may be p e r
manently damaged with a resultant loss of p e r 
form ance.

CLEANING AND INSPECTION
The external condition of the battery should be 

checked periodically  for damage o r presence of 
d irt and corrosion. The battery  top should be kept 
clean to prevent the accumulation of acid film  and 
d irt which may perm it cu rren t to flow between the 
term inals  resulting in a slow discharge of the bat
te ry . For best re su lts  when cleaning the battery  
top, wash f irs t  with a diluted ammonia o r soda 
solution to neutralize any acid present, then flush 
with clean w ater. C are must be taken to keep vent 
plugs tight, so that the neutralizing solution does 
not enter the ce lls .
Cables

To insure a  good e lec trica l contact, cables 
should be clean and tight on battery  posts. If bat
te ry  posts o r cable term inals a re  corroded, the 
cables should be disconnected and the term inals 
and clam ps cleaned separately  with a soda solution 
and a w ire brush. After cleaning and installing
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ENGINE ELECTRICAL 6Y-4

clam ps, apply a thin coating of m ulti-purpose 
g rease on the cable clam ps to re ta rd  corrosion.

C a rr ie r  and Hold-Down
The battery  c a r r ie r  and hold-down should be 

clean and free  from  corrosion  before installing the 
battery . The c a r r ie r  should be in a sound mechan
ical condition so that it will support the battery

CHARGING GUIDE FOR BATTERIES
Below is  a suggested lis t of battery charging 

ra tes. Refer to applicable chart.
CHART 1: For dry charged batteries being ac

tivated with electrolyte at a tem per
ature under 60°F., or with batteries 
which are  expected to go into immed
iate operation in below freezing wea
ther.

Amp-Hour
Capacity

Dry Battery 
Warm-up Charge

100
or
Less

10 Min.
15 Amps

Over

100

10 Min.

30 Amps
CHART 2: For batteries which require a boost 

charge for the "Light Load Test" 
___  procedures.

Amp-Hour,
Capacity

Light Load Test 
Boost Charge

1Q0
or
Less

20 Min.

50 Amps

Over

100

30 Min.
60 Amps

CHART 3: For batteries which have become 
discharged and require charging. It 
should be recognized that slow charg
ing is the best and only method of 
completely recharging batteries. How
ever, since time is often of im port
ance, two other methods are  offered 
for partial battery re-charges listed 
in this chart.

Amp-Hour
Capacity

Slow
Charging

Fast
Charging

Emergency 
Boost Charging

100
or
Less

24 Hours 1-1/2 Hrs. 30 Minutes
4 Amps 40 to 

50 Amps
40 to 50 Amps

Over
100

24 Hours 3 Hours 1-1/2 Hours
9 Amps 40 to 

50 Amos
40 to 50 Amps

securely  and keep it level.
To prevent the battery from  shaking in its  c a r

r ie r ,  the hold-down bolts should be tight (60-80 in .- 
lbs.). However, the bolts should not be tightened to 
the point where the battery  case o r cover will be 
placed under a severe  s tra in .

BATTERY CHARGING

There a re  th ree  methods of recharging bat
te r ie s  which differ basically  in the length of tim e 
the battery  is  charged and the ra te  a t which charg
ing cu rren t is  supplied. One is  the Slow Charge 
method, the second is  the F ast Charge method, and 
the th ird  is  the Emergency Boost Charge method. 
Before recharging the battery  by any method, check 
the electro ly te level and adjust.

NOTE: R efer to "Charging Guide For B a tte r
ie s"  previously for a suggested lis t of battery  
charging ra te s .

When a battery  is  being charged, an explosive 
gas m ixture form s in each cell. P a rt of this gas 
escapes through holes in the vent plugs and may 
form  an explosive atm osphere around the battery 
if ventilation is poor. This gas may rem ain  in or 
around the battery  for several hours afte r it has 
been charged. Sparks or flam es can ignite th is gas 
causing an in ternal explosion which may shatter 
the battery; therefore , do not smoke near a battery 
which is  being charged o r which has been recently 
charged and exercise ca re  when connecting or d is
connecting booster leads o r cable clam ps on a 
charger. P oor connections a re  a common cause of 
elec trica l a rc s  which cause explosions.

SLOW CHARGING
The Slow Charge method supplies the battery 

with a relatively low curren t flow for a relatively 
long period of tim e. This is  the only method that 
will bring the battery  to a full s ta te  of charge.

The Slow Charge method consists of charging 
at approxim ately a  4 am pere ra te  for 24 hours o r 
m ore, if necessary , to bring the battery to full 
charge. A fully charged condition is  reached when 
the cells a re  gassing freely  and th ree correc ted  
specific gravity readings taken at hourly in tervals 
show no increase .

FAST CHARGING
The F ast Charge method supplies curren t to 

the battery  at a 40 to 50 am pere ra te  for a 1/^-hour 
period  of tim e. If the electrolyte tem peratu re  reach
es 125°F., before the 1^-hour period is  completed, 
the battery  must be taken off charge tem porarily , 
o r  the charging ra te  reduced to avoid damage to the 
battery .

Although a battery  cannot be brought to a fully 
charged condition during F ast Charge, it can be 
substantially recharged  o r "boosted." In order to
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ENGINE ELECTRICAL 6Y-S

bring the battery  to a fully charged condition, the 
charging cycle must be finished by the Slow Charge 
method.

EMERGENCY BOOST CHARGING
In cases where the battery  is  not sufficiently 

charged to crank the engine, an em ergency boost 
charge may be applied as a tem porary expedient 
in o rd e r to crank the engine. The Em ergency Boost 
Charge method consists of charging at a 40 to 50 
am pere ra te  for a period of one-half hour.

It should be particu la rly  noted that the E m er
gency Boost Charge will not necessarily  re s to re  
the battery  to a useful s ta te  of charge fo r continued 
se rv ice . After an Em ergency Boost Charge, failure 
to charge the battery  fu rther, either by a long un
in terrupted  driving period  o r by the F ast Charge 
o r Slow Charge method, may re su lt in fa ilure  to 
crank the engine the next tim e cranking is  attem pt
ed. A battery  should never be condemned on the 
basis  of fa ilu re  to crank the engine afte r an em er
gency boost charge. Although an emergency boost 
charge may put enough energy into the battery  to 
crank the engine once, fu rther charging usually is 
necessary  in o rder to create  a sufficient re se rv e  
to crank a second and th ird  tim e.

BATTERY TESTS

Testing p rocedures a re  used to determ ine 
whether the battery  is  (1) good and usable, (2) r e 
qu ires recharging o r (3) should be replaced. Anal
y s is  of battery  conditions can be accom plished by 
perform ing a Visual Inspection, Instrum ent Test, 
Full Charge Hydrom eter T est, and the Light Load 
T est.

IMPORTANT: Do not attem pt to perfo rm  the 
Light Load T est on vehicles equipped with batteries 
having a one-piece cover (fig. 1).

VISUAL INSPECTION
The f irs t  step in testing the battery  should be 

a visual inspection, which very often will save 
tim e and expense in determ ining battery  condition.

1. Check the outside of the battery fo r a 
broken o r cracked case o r a broken o r cracked 
cover. If any damage is  evident, the battery  should 
be replaced.

2. Note the electro ly te level. Levels that a re  
too low o r too high may cause poor perform ance.

3. Check fo r loose term inal posts, cable con
nections, and fo r evidence of corrosion. C orrect 
a s  required  before proceeding with te s ts .

INSTRUMENT TEST
NOTE: A number of suppliers have approved 

testing  equipment available, such as the te s te r  
(J-22552).

These te s te rs  have a program m ed te s t p ro 
cedure consisting of a s e r ie s  of tim ed discharge

and charge cycles, requiring approxim ately 2 to 3 
m inutes, that will determ ine the condition of the 
battery  with a high degree of accuracy. When using 
these te s te rs , follow procedures recom m ended by 
the te s te r  m anufacturer. The battery  should not be 
charged p rio r to testing as doing so may a lte r  the 
te s t re su lts .

If a te s te r  is  not available, the "Specific 
Gravity Cell Comparison T est" may be used as an 
a lternate  method, but with a  sacrifice  in testing 
accuracy.

1. M easure specific gravity of each cell, r e 
gard less of state  of charge.

2. If specific gravity readings show a differ
ence between the highest and lowest cell of .050 
(50 points) o r m ore, the battery is  defective and 
should be replaced.

NOTE: New batte ries which have become com
pletely discharged over a relatively long period  of 
tim e, such as during vehicle storage, should be 
tested  by the hydrom eter method. B atte ries d is
charged to this degree cannot be accurately tested  
using equipment requiring load capability com
parison  te s ts .

FULL CHARGE HYDROMETER TEST
The specific gravity of the electrolyte varies  

not only with the percentage of acid in the liquid, 
but also with tem peratu re. As tem peratu re in
c rease s, the electrolyte expands so that the specific 
gravity is  reduced. As tem peratu re drops, the 
electro lyte contracts and specific gravity increases 
Unless these variations a re  noted, the specific 
gravity obtained by the hydrom eter may not give a 
tru e  indication of the concentration of acid in the 
electrolyte.

C orrections can be made for tem peratu re by 
adding .004 (4 points of gravity) to the hydrom eter 
reading fo r every 10°F., that the electrolyte is 
above 80°F., o r  by subtracting .004 fo r every 
10°F., that electrolyte is  below 80°F.

1. Remove battery  from  the vehicle and adjust 
electrolyte level in each cell by adding co lorless, 
odorless, drinking w ater.

2. Fully charge the battery  at the slow charg
ing ra te  as covered under "B attery Charging" 
ea r lie r  in this section.

3. Using a hydrom eter, m easure specific grav
ity of electro lyte in each cell. If any cell reads 
less  than 1.230 (corrected  to 80°F.) the battery  
should be replaced.

CAUTION: DO NOT take hydrometer 
readings immediately after water has 
been added. Water must be thoroughly 
mixed with electrolyte by charging for at 
least 15 minutes at a rate high enough to 
cause vigorous gassing.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE ELECTRICAL 6Y-6

4. If any cell reads above 1.310, the battery  
may be re turned  to serv ice . However, specific 
g rav ities above 1.310 will resu lt in poor serv ice 
and short battery  life.

BATTERY LIGHT LOAD TEST
IMPORTANT: DO NOT attem pt to perfo rm  this 

te s t on vehicles equipped with b a tte rie s  having a 
one-piece cover (fig. 1).

Check e lec trical condition of each cell as  fol
lows (refer to fig. 3):

1. If electro lyte level in each cell is  low, ad
just to p roper level by adding co lo rless, odorless, 
drinking w ater.

2. P lace load on battery by cranking engine. 
If engine s ta r ts , turn  off ignition im m ediately. If 
engine does not s ta r t ,  hold s ta r te r  switch "ON" 
fo r 3 seconds, then re lease .

3. Turn on headlights (low beam). After one 
minute, with lights s till  "ON" read  voltage of each 
battery  cell with voltm eter, com pare readings with 
the following:

Good B attery (Fig. 3, View A)
If a ll cells read  1.95 volts o r  m ore and the 

difference between the highest and lowest cell is 
le ss  than .05 volt, battery  is good.

Good B attery  (Fig. 3, View B)
If cells read  both above and below 1.95 volts 

and the difference between the highest and lowest 
cell is le ss  than .05 volt, battery  is good but r e 
quires charging. See "Charging After The Light 
Load T est" la te r  in this section.

Replace B attery (Fig. 3, View C)
If any cell read s 1.95 volts o r m ore and there 

is a difference of .05 volts o r m ore between the 
highest and lowest cell, rep lace the battery .

D ischarged B attery (Fig. 3, View D)
If a ll ce lls  read  less  than 1.95 volts, battery 

is too low to te s t p roperly . FAILURE OF THE 
METER TO REGISTER ON ALL CELLS DOES 
NOT INDICATE A DEFECTIVE BATTERY. Boost 
charge battery  and repeat "Light Load T est."  (See

( a )  All celb read 1.95 or higher

Less than .05 volt

G O O D  BATTERY Sufficiently Charged

( ® ) c e l b  read both above and below 1.95

Less than .05 volt

G O O D  B A TTER Y Requires Charging

© One or more cells read 1.95 or higher ( d )  All celb read less than 1.95

.05 volt difference

REPLAC E B A TTER Y B 0 0 S T -C H A R G E A N D  RETEST
T-508-1

Figure 3—Battery Light Load Test
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ENGINE ELECTRICAL 6Y-7

"Boost Charging For Light Load Test.") If battery  
is  found to be good afte r boosting, it should be 
fully recharged  for good perform ance. If none of 
the cells come up to 1.95 volts a fte r the f irs t  boost 
charge, the battery  should be given a secondboost. 
B a tte ries  which do not respond a fte r a secondboost 
charge should be replaced.

NOTE: If any battery  found to be good by the 
"Light Load T est" does not perfo rm  satisfactorily  
in subsequent serv ice , it should again be tested  by 
the "Light Load T est"  and if it s till  te s ts  "good" 
it should be removed from  vehicle and tested  as 
outlined under "Full Charge Hydrom eter T est."

BOOST CHARGING FOR 
THE LIGHT LOAD TEST

Boost charge 12-volt batteries having an am 
p ere  hour capacity of 100 o r le ss  at 50 am peres 
fo r 20 minutes (50 x 20 = 1000 am pere minutes). 
Boost charge b a tte rie s  having an am pere hour ca
pacity of over 100 at 60 am peres for 30 minutes 
(60 x 30 -  1800 am pere hour minutes). If charger 
will not give th is ra te , charge fo r an equal number 
of am pere minutes at best ra te  available.

IMPORTANT: F or purposes of th is te s t, do 
not boost battery m ore than the amount indicated.

CHARGING AFTER THE LIGHT LOAD TEST
F or best perform ance, a good battery should 

be fully charged before being re turned  to serv ice.
If b a tte ries  a re  to be fully charged by means 

of a quick charger, the charge ra te  must be ta p e r
ed" (reduced to a  safe lim it) when the electrolyte 
tem peratu re  reaches 125°F., o r  when gassing be
com es excessive. F a ilu re  to do so may harm  the 
battery .

NEW VEHICLES IN STOCK
1. Check electro lyte on each new vehicle r e 

ceived; add sufficient d istilled  w ater to bring the 
electro lyte up to bottom of vent wells.

2. Check electro lyte and add distilled w ater 
as necessary  at weekly o r  sem i-m onthly in tervals, 
depending upon the w eather. Warm weather causes 
g re a te r  w ater loss.

3. If specific gravity of the battery  is  below 
1.215 (corrected  to 80°F.), remove the battery  
from  the vehicle and place it on a charging line. 
Charge the battery  until specific gravity reaches 
1.260-1.280.

Before a new truck  is  placed in serv ice, make 
su re  the specific gravity of the battery  electro lyte 
is  at least 1.250, preferab ly  higher. Under no c i r 
cum stances should acid be added to a new battery , 
to increase  the specific gravity of the electrolyte.

CARE OF NEW BATTERIES IN STORAGE
New b a tte rie s  in storage should be sto red  and 

ca red  for in accordance with instructions furnished 
by the battery  m anufacturer.

PREPARING DRY-CHARGED 
BATTERIES FOR SERVICE

Electrolyte should be added to dry-charged 
b a tte ries  in accordance with instructions furnished 
by the battery  m anufacturer.

INSTALLING BATTERIES

B attery installa tion varies depending on the 
tru ck  model and se r ie s . To install a  battery  p ro p e r
ly, it is  im portant to observe the following:

1. Connect grounded term inal of battery  la s t 
to avoid sho rt c ircu its  which may damage the elec
tr ic a l  system .

2. Check to be su re  th ere  a re  no foreign ob
jects  in the c a r r ie r  so that the battery  will re s t 
p roperly  in the bottom of the c a rr ie r .

3. Tighten battery  hold-down evenly until snug 
(60-80 in .-lb s.). Do not draw down tight enough to 
d isto rt o r  crack the battery  case o r cover.

4. Be su re  cables a re  in good condition and 
that term inal clam ps a re  clean and tight. Make 
su re  battery  ground cable is  clean and tight at 
engine block o r fram e.

5. If a bolt type clamp is  used to secure the 
battery  cable to the battery  post, push the term inal 
over the post a s  fa r  as  possib le , a t least flush with 
o r  below top of post. Tighten bolt until term inal is  
snug with post.

B A T T ER Y  SPECIFICATIONS

PART
NO.

MODEL
NO.

CATALOG
NO.

VOLTS
NO. OF 
PLATES 

PER CELL

AMP. HR. 
CAPACITY AT 
20 HR. RATE

CRANKING 
ABILITY AT 

0° F.
1980038 E-3000 Y-71 12 11 70 2.0 Min. at 300 Amp.
1980516 2M-516 516 6 17 120 4.5 Min. at 300 Amp.
1980716 4HR-160 716 6 21 160 7.0 Min. at 300 Amp.
1980718 7 DR-200 718 6 27 200 10.5 Min. at 300 Amp.
1980760 8DR-205 760 12 27 205 10.5 Min. at 300 Amp.
1980926 3H-926 926 6 21 145 6.0 Min. at 300 Amp.
1980974 9H9-974 974 12 15 85 2.8 Min. at 300 Amp.
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ENGINE ELECTRICAL 6Y-8

STARTING SYSTEM

The standard and optional type starting  m otors used on vehicles 
covered by this manual a re  shown in the "Model Application Chart" 
following:

STARTING MOTOR MODEL APPLICATION CHART

TRUCK MODELS
H M /JM /T M -8 0 ...............................................
HV/JV/TV-70 ...............................................
H I/JI-90; F I/D I-90 ....................................
MH-90; F H /D H -9 0 ........................................
MI-90 .................................................................
HN/JN-90; F N /D N -9 0 .................................
FC/DC-90 ......................................................

ENGINE
V6-401M
6V-53
6-71
8V-71
6-71
NHC-250
NHTC-270

STANDARD 
PART NO.

1107376
1114101
1114105 o r 1114178 
1114074 o r 1114143 
1114135 o r 1114163 
1114074 or 1114143 
1114074 o r 1114143

H M /JM -80..........................................................
H M /JM /T M -8 0 ...............................................
HI/JI-90; F I/D I-9 0 ........................................
HN/JN-90; F N /D N -9 0 .................................
FC/DC-90 ......................................................

V6-401M
V6-478M
6-71
NH-230
NTC-335

OPTIONAL 
PART NO.

1107371
1107586
1114070 o r 1114161 
1114074 or 1114143 
1114074 or 1114143

GENERAL DESCRIPTION

A solenoid operated, overrunning clutch type 
starting  motor having an enclosed shift lever is 
used on all vehicles covered by this manual.

The drive end housing is  extended to enclose 
the en tire  shift lever mechanism and solenoid 
plunger. The solenoid flange is mounted on drive 
end housing with sealing compound used between 
flange and field fram e. A com pression type shift 
lever re tu rn  spring located inside the solenoid 
case is  used to operate the overrunning clutch. On 
gasoline engine models, p rim ary  circu it to ignition 
coil is fed from  solenoid while s ta r te r  is operating.

Positive lubrication is  provided to bronze 
bushings in commutator end fram e, in drive end 
housing, and in the nose housing by oil satura ted  
wicks that p ro ject through each bushing and contact 
the arm ature shaft.

STARTING SYSTEM OPERATION

The starting  system  consists of the battery, 
s tarting  motor, including the drive assem bly which 
engages the flywheel ring gear during cranking, the 
s ta r te r  solenoid, mounted on the starting  motor 
fo r shifting the drive assembly and closing the 
motor circuit, and the ignition or control switch 
which connects a lead from  the battery to the sole

noid switch, when in the s ta rt position. During 
cranking, the ignition switch (gasoline engine 
models) also connects the battery to the coil.

When s ta r te r  circuit is  energized, the sole
noid operated shift lever slides the pinion into 
mesh with the flywheel ring gear teeth. The ro tary  
motion between pinion and ring gear, provided by 
sp ira l splines on clutch shaft, normally relieves 
tooth abutment on the f irs t  attempt to engage pinion 
and ring gear. A protective sleeve located on the 
sp ira l spline acts as a stop for the pinion when 
extrem e tooth abutment occurs. This lim its the 
clutch travel, preventing switch contacts in solenoid 
from  closing. Therefore, the arm ature cannot rotate 
before pinion is properly engaged, thus preventing 
damage to pinion and ring gear. A second attempt 
to engage ro tates pinion enough to assu re  proper 
engagement.

STARTING MOTOR CIRCUIT TESTS 
(ON VEHICLE)

Although the s ta r te r  cannot be checked against 
specifications on the vehicle, checks can be made 
for excessive resistance  in the s ta r te r  circuit.

Referring to figure 1 and with s ta r te r  cranking 
engine during each check, m easure resistance in 
various p a r ts  of the circuit as follows:
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ENGINE ELECTRICAL 6Y-9

IMPORTANT
To prevent engine starting while per

forming these checks, disconnect prim ary  
lead at distributor on gasoline engine 
models. On diesel engine models, pull 
stop knob on instrument panel out to set 
injector rgcks in NO FUEL position, or 
disconnect wire from full shut-off solenoid.

Figure 1 —Voltmeter Connections for Checking Circuits

STARTER REPLACEMENT

CHECK V -l (Fig. 1, View A)
Check V -l with voltm eter leads connected to 

battery  positive (+) post and the battery  term inal 
on the s ta r te r  solenoid. On vehicles equipped with 
a solenoid and a magnetic switch, connect volt
m eter leads as  noted above, then connect voltm eter 
leads to battery  positive (+) post and the battery  
term inal on the magnetic switch.
CHECK V-2 (Fig. 1, View B)

Check V-2 with voltm eter leads connected to 
battery  term inal and to m otor term inal on solenoid. 
On vehicles equipped with a solenoid and a mag
netic switch, connect voltm eter leads as no tedpre- 
viously, then connect voltm eter leads to battery  
term inal and to motor term inal on magnetic switch.

CHECK V-3 (Fig. 1, View C)
Check V-3 with voltm eter leads connected to 

battery  negative (-) p o s tan d th e s ta r te rfie ld fram e .

CHECK V-4 (Fig. 1, View C)
On vehicles equipped with a solenoid and a 

magnetic switch, check V-4 with voltm eter leads 
connected to m otor term inal on magnetic switch 
and to battery  term inal on s ta r te r  solenoid.

If voltm eter reading in any of the above checks 
exceeds 0.5 volt, excessive resistance  is  indicated 
in the p art of the c ircu it being checked. Locate 
and elim inate the cause of excessive voltage drop 
in these c ircu its  in o rd e r to obtain maximum effic
iency from  the starting  system . Cause of excessive 
resistan ce  may be loose, corroded, o r dirty con
nections, or frayed cables.

If s ta r te r  fails to crank engine, f i r s t  make 
su re  battery  is  not discharged, then check solenoid 
o r magnetic switch operation. If the solenoid fails 
to operate, the trouble may be due to excessive 
re sis tan ce  in the s ta r te r  control c ircu it. Check all 
w iring and connections from  ignition o r control 
switch to solenoid fo r loose o r corroded connec
tions. If the cause of excessive resistance  is  not 
apparent, connect a short jum per lead ac ro ss  the 
solenoid battery  and switch term inals. If solenoid 
operates with jum per lead connected, trouble is  in 
the control c ircu it. Check for defective ignition or 
control switch. If solenoid does not operate with 
jum per lead connected, solenoid o r magnetic switch 
is  defective and m ust be replaced.

REMOVAL
1. Remove ground strap  from  battery  negative 

(-) post o r tape end of battery  cable when discon
nected from  s ta r te r  solenoid to prevent discharge 
of battery  by d irec t short.

2. Disconnect all w ires from  s ta r te r  solenoid 
te rm inals .

3. Remove bolts, nuts, and w ashers attaching 
s ta r te r  to flywheel housing and pull s ta r te r  fo r
w ard to rem ove.

INSTALLATION
1. On all vehicles equipped with the Toro-Flow  

Diesel engine, position sp acer between flywheel 
housing and s ta rting  motor, then install s ta r te r  to 
flywheel housing mounting bolts and w ashers. T ight
en bolts to torque recommended in "Specifications" 
at end of this section.

On a ll other engine models, position s ta r te r  
against flywheel housing and secure with bolts, 
nuts, and w ashers. Tighten s ta r te r  to flywheel 
housing mounting bolts or nuts to torque recom 
mended in "Specifications" at end of this section.

2. Connect all w ires to s ta r te r  so leno id term - 
inals re ferrin g  to p roper wiring diagram  in applic
able "Wiring D iagram s" booklet to make su re  of 
p roper connections. Tighten term inal nuts firm ly.
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ENGINE ELECTRICAL 6Y-10

BATTERY

Figure 2 —Starter Automatic Disengagement and Lock-Out 
< NH230, NHC250 Engines)

3. Connect ground strap  to battery  negative 
(-) post.

STARTER AUTOMATIC 
DISENGAGEMENT AND LOCK-OUT

A s ta r te r  autom atic disengagement and lock
out system  is  used on all se r ie s  "53" and "71" 
D iesel engine models, and on all Cummins diesel 
engine models.

This system  is used to prevent s ta r te r  over
speeding by breaking circu it between the battery  
and s ta r te r  solenoid a fte r engine is  s ta rted  and to 
prevent s ta r te r  pinion from  engaging a running 
flywheel by keeping the b a tte ry -to -s ta rte r  solenoid 
c ircu it open while engine is running. With b attery - 
to - s ta r te r  solenoid c ircu it broken, the s ta r te r  will 
autom atically disengage if control switch is  not 
re le ased  afte r the engine is started .

NOTE: A resistan ce  w ire in the field circuit, 
on some vehicles, lim its  generator output during 
cranking until the engine reaches a predeterm ined 
speed.

NH-230, AND NHC-250 ENGINES
A typical in terlock system  used on vehicles 

equipped with the V8 gasoline engine, the Toro-Flow
II D iesel engine and Cummins NH-230 o r NHC-250 
engines is  shown in figure 2. When control switch 
is  p laced  in "START” position, curren t from  the 
b a tte ry  is  supplied through the control switch and 
s ta r te r  in terlock  relay  to energize the s ta r te r  mag
netic switch coil winding. With windings energized, 
sw itch contacts will close to complete c ircu it to

Figure 3 —Starter Automatic Disengagement and Lock-Out 
(6V-S3, 6-71, 8V-71 Diesel Engines) fTypical)

s ta r te r  solenoid. With solenoid energized, s ta r te r  
will operate. When engine is  started , curren t from  
generator "R" term inal will flow through the in te r
lock relay  coil windings. With windings energized, 
in terlock relay  contacts will open to break circu it 
between the battery  and s ta r te r  magnetic switch.

SERIES "53" AND "71" DIESEL ENGINES
A typical system  used on vehicles equipped 

with the S eries "53" and "71" D iesel engine is 
shown in figure 4'. When'the control switch is  turned 
to "START" position, cu rren t from  the battery  will 
flow through the control switch and s ta r te r  mag
netic switch coil windings to ground through the 
engine fuel p re ssu re  switch.

NOTE: A diode is  spliced into the engine w ir
ing harness (fig. 3) to p ro tect the fuel pressure* 
switch contacts.

With the s ta r te r  magnetic switch coil winding 
energized, switch contacts will close to complete 
c ircu it to s ta r te r  solenoid. With solenoid energized, 
s ta r te r  will operate. When engine is  started , the 
fuel p re ssu re  switch contacts will open to break 
ground circu it to the s ta r te r  magnetic switch. The 
s ta r te r  magnetic switch contacts will then open to 
b reak  c ircu it between the battery  and the s ta r te r  
solenoid.

SERIES D C/D N /FC/FN -90 
(WITH CUMMINS DIESEL ENGINE)

A typical system  used on vehicles equipped 
with the integral type generating system  (generator 
with regulator built in) is  shown in figure 4.

When control switch is  placed in "IGN" posi
tion and "START" switch is  energized, cu rren tw ill
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ENGINE ELECTRICAL 6Y-11

Figure 4 —Starter Autom atic Disengagement and 
Lock-Out (DC/DN/FC/FN90) (Typical)

flow through s ta r te r  magnetic switch coil windings 
and frequency sensing re lay  contact points to ground. 
With windings energized, the magnetic switch con
tac ts  close to complete c ircu it from  battery  to

s ta r te r  solenoid operating coil. With solenoid en er
gized, s ta r te r  will operate.

When engine is  started , curren t from  generator 
"R" term inal will flow through frequency sensing 
relay  condenser and operating coil causing relay 
contacts to open, thus breaking the c ircu it between 
the battery  and s ta r te r  magnetic switch.

NOTE: The condenser and re s is to r  in the f re 
quency sensing relay  will determ ine at what f re 
quency the relay  contacts will open.

PINION CLEARANCE CHECK

LIGHT AND INTERMEDIATE DUTY
1. The drive pinion clearance should be check

ed whenever s ta r te r  has been overhauled. T here is 
no means of adjusting the pinion clearance on the 
light duty sta rtin g  m otors. If clearance is not with
in specified lim its , it may indicate excessive w ear 
of the solenoid linkage o r shift lever yoke lugs. 
C learance between the end of the pinion and pinion 
stop (retainer), with pinion in cranking position, 
should be 0.010"-0.140". Check as follows:

a. Connect a voltage source of approximately 
6 volts between the solenoid switch term inal (S) 
and ground.

PRESS ON CLUTCH 
AS SHOWN TO 
TAKE UP MOVEMENT

RETAINER

.010" TO .140'

PINION CLEARANCE

TPM-3539

Figure 6 —Measuring Pinion Clearance (Light and  
Intermediate Duty) (Typical)
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ENGINE ELECTRICAL 6Y-12

b. IMPORTANT: DO NOT connect the voltage 
source to ignition coil term inal (R) of the solenoid. 
Do not use a 12-volt battery  in place of the 6 volts 
specified as th is w ill cause the motor to operate. 
As a fu rther precaution to prevent motoring, con
nect a heavy jum per lead from  the solenoid motor 
term inal to ground (see fig. 5).

c. After energizing the solenoid with the clutch 
shifted forward, push the pinion back toward the 
com m utator as fa r as  necessary  to take up any 
possible slack, then check the clearance with a 
feeler gauge as shown in figure 6. If not within
0.010" to 0.140", d isassem ble and rep lace worn 
p a rts  in solenoid and shift lever linkage.

HEAVY DUTY
The pinion clearance on the heavy duty over

running clutch type starting  m otors is  checked in 
the sam e manner as the light duty starting  m otors 
except the pinion clearance is  adjustable and the 
dim ensions a re  different.

1. Accomplish steps under light duty starting  
m otors "Pinion C learance Check” necessary  to 
energize solenoid and shift clutch forw ard. This 
may take a 12-volt battery , if so, use one.

2. P re s s  on clutch to take up movement and 
m easure distance from  outer edge of pinion to in
n e r edge of nose housing. See figure 7. Dimen
sion should be 23/64 -  1/32-inch.

3. If clearance is  incorrect, remove plug and 
adjust clearance by rotating nut clockwise to de
c rease  clearance or counterclockwise to increase.

STARTER SOLENOID

S ta rte r  solenoid is  used to shift the s ta r te r  
drive pinion into engagement with flywheel teeth 
and to complete the c ircu it from  battery  to s ta r te r .

Solenoid has two windings, the pulling winding 
and the holding winding. When ignition switch is 
tu rned  to "START" position both windings a re  
energized, producing a  magnetic field which pulls 
the plunger in. Inward movement of plunger shifts 
s ta r te r  pinion into engagement with flywheel ring 
gear teeth, and closes the main contacts in the 
solenoid switch to com plete the circuit from  bat
te ry  to  s ta r te r .

The pulling winding draws com paratively heavy 
cu rren t for a short in terval. This is  required  to 
shift the pinion into engagement. The holding wind
ing also  aids the pulling winding. As soon as plung
e r  closes the main switch contacts, pulling winding

is  de-energized and only the holding winding draws 
cu rren t fo r the balance of the starting  cycle.

SOLENOID MAINTENANCE
Solenoids requ ire  no periodic maintenance 

o ther than keeping the term inals  clean and tight. 
Always check action of solenoid if it has been r e 
moved. If unit fa ils  to function, f i r s t  check wiring 
before condemning the solenoid. Solenoid windings 
can be checked fo r cu rren t draw, open c ircu it, o r 
sh o rts . R efer to "Specifications" at end of this 
section fo r cu rren t values. Solenoid coil, te rm inals , 
and switch plunger can be replaced if burned or 
otherw ise damaged. Whenever solenoid is  replaced 
on overrunning clutch type starting  m otors, pinion 
clearance must be checked and adjusted, as p re 
viously directed under "Pinion C learance Check."

STARTER MAGNETIC SWITCH

Switch is  used to make and break  the battery - 
to -s ta r te r  c ircu it. When control switch is  turned 
to "START" position, windings in magnetic switch 
a re  energized; this causes switch contacts to close, 
completing circu it from  battery  to s ta r te r . When 
control switch is re leased , spring in switch causes 
contacts to open. Switch requ ires the sam e main
tenance described above for "S tarte r Solenoid" ex
cept that there  is no linkage adjustment.

LUG REMOVED 

SHAFT NUT
(TURN TO ADJUST 

PINION CLEARANCE)

PRESS ON CLUTCH TO 
TAKE UP MOVEMENT

Figure 7 —Measuring Pinion Clearance (Heavy Duly!
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ENGINE ELECTRICAL 6Y-13

STARTING SYSTEM SPECIFICATIONS
1114070(b) 1114101 (b)
1114074(b) 1114121 (b)
1114143(b) 1114135(b) 1114105(b)

STARTER MODEL 1107371 (a) 1107376 (a) 1107586(a) 1114161(b) 1114163(b) 1114178(b)
MAKE..................................... DELCO-REMY DELCO-REMY DELCO-REMY DELCO-REMY DELCO-REMY DELCO-REMY
Type of Drive...................................... Overrunning Overrunning Overrunning Overrunning Overrunning Overrunning

Clutch Clutch Clutch Clutch Clutch Clutch
Rotation (Viewing Drive End)............ CW CW CW CW CW CW
No Load Test

Volts............................................... 9 9 9 11.0 9 9
Minimum Amps............................. 55* 55* 50* 115* 120* 120*
Maximum Amps............................ 75* 85* 80* 170* 150* 150*
Minimum RPM.............................. 6700 3000 5500 6300 3000 3000
Maximum RPM............................. 9500 4800 9000 9500 4500 4500

Starter Solenoid
1119879Model No....................................... 1114359 1114359 1114356 1119879 1119862

Rated Voltage................................ 12 12 12 12 12 12
Current Consumption

Pull-In Winding
Amps................................... 13.5-15.5 13.5-15.5 13.5-15.5 — — —
Volts................................... 5 5 5 — — —

Both Windings
65.3-73.3 65.3-73.3Amps.................................. — — — 65.3-73.3

Volts................................... — — — 10 10 10
Hold-ln Winding

12.7-14.3 12.7-14.3Amps................................... 14.5-16.5 14.5-16.5 14.5-16.5 12.7-14.3
Volts........... ........................ 10 10 10 10 10 10

* Includes solenoid.
(a) Pinion clearance 0.010"-0.140'
(b) Pinion clearance 23At" plus or minus i/32".

FREQUENCY SENSING RELAY STARTER MAGNETIC SWITCH
Make ........................... .. Delco-Remy Make.... ...........  Delco-Remy Delco-Kemy
Model No....................................... ......... 1115872 Model . . . 001466 1119828

Rated Voltage...................... .............  12 12
STARTER INTERLOCK RELAY

Make.............................................
Model No.......................................

Delco-Remy 
......... 11-15848

Current Consumption 
Both Windings

Amps.........................
Vnlts

2.1-2.3 2.1-2.4
Point Opening (In.)..................... ...0.017-0.033 .............  8 8
Opening Voltage Range................ ........... 3.7-5.2

STARTING SYSTEM  TORQUE SPECIFICATIONS
TORQUE

ITEM (FT. LBS.)
Starter-To-Flywheel Housing Bolt

V-6 Gasoline Engine Models ...................................... ...25-35
6-71 Diesel Engine Models..................................................90-110
6V-53 Diesel Engine Models

Except TV-70...................................................................80-90
TV-70 (only)................................................................ ...110-160

6V-71 or 8V-71 Diesel Engine Models................................110-160
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ENGINE ELECTRICAL 6Y-14

IGNITION SYSTEM
GENERAL

The ignition system  consists of the source of 
power (battery o r generator) ignition switch, igni
tion coil, d istributor, condenser, spark  plugs, and 
high and low tension w ires.

A 1.52 OHM resistance w ire is  installed  in the 
engine wiring harness on all vehicles equipped with 
the V6 gasoline engine. This w ire is  installed 
between the battery  o r ignition term inal on the 
ignition switch and the (+) term inal on the ignition 
coil and is identified on W iring D iagram s in ap
plicable "W iring D iagram s" as 20-WHT.-ORN. & 
PPL. CR. TR.

The resistance w ire is used to increase  igni
tion coil efficiency and lengthen d istribu to r point 
life. If re s is tan ce  w ire becomes damaged, replace 
with w ire of sam e gauge and length.

IMPORTANT: DO NOT use regular copper 
w ire in place of the resistance  w ire. When rep lac
ing a resis tance unit, use recommended p arts .

NOTE: R esistance value of the w ire o r unit 
can be checked as explained la te r  in this section.

CAUTION

Since the ignition coil is fed through 
the starter solenoid during cranking, the 
engine will have a tendency to start when
ever it is cranked, even though the igni
tion switch is in the "OFF" position. To 
prevent this from happening and possibly 
causing serious injury, always disconnect 
the prim ary wire from the ignition coil 
before performing tests which require 
cranking the engine._______________

RESISTANCE WIRE OR UNIT CHECK

IMPORTANT: Before testing the resistance 
w ire o r unit, make su re  the ignition switch is  in 
the "OFF" position, otherwise damage to ohm- 
m eter will resu lt.

1. Make sure ignition switch is  in "OFF" posi
tion.

2. Connect an ohmmeter lead to each end of 
the resistance w ire o r unit and note reading.

3. If ohmmeter reading is  not within 1.45 - 
1.59 OHMS, replace the resistance w ire o r unit.

IGNITION MAINTENANCE

Inspecting and adjusting the ignition system

at regular in tervals will aid in locating and co r
recting conditions which resu lt in lowered p e r 
formance before the engine perform ance is s e r 
iously affected.

1. Check condition of battery and cables as 
directed in "BATTERY" section.

2. Check operation of centrifugal advance 
m echanism by removing d istributor cap and tu rn 
ing the ro to r in clockwise direction. The cam 
should rotate freely and when released, it should 
re tu rn  to its  original position without sticking or 
binding.

3. Wipe out d istributor cap with a soft cloth 
and clean w ire sockets with a sm all round brush. 
Inspect cap and ro to r fo r chips, cracks, and c a r
bonized short paths; look for burned metal in se rts  
in cap and for burned metal segment on rotor.

4. Inspect breaker points. Slight discoloration 
and roughness is norm al. Slight roughness can be 
removed with a few strokes of a clean, fine-cut 
contact file. If points a re  badly pitted o r burned, 
replace points as directed la te r under "Distributor'.’

5. Check cam dwell angle with a  dwell m eter. 
If dwell m eter is  not available, point opening can 
be checked with a dial indicator. Never checkopen- 
ing of used points with a feeler gauge. If dwell 
angle (or point opening) requires adjustment, ad
just as directed la te r  under "D istributor.”

6. Check ignition timing with timing light as 
d irected la te r under "Ignition Timing."

7. Inspect all ignition wiring for b rittle , crack
ed, o r oil-soaked insulation. Checkall connections, 
m iking sure they a re  clean and tight.

8. D istributor must be kept properly lub ri
cated. Refer to LUBRICATION (SEC. 0) of this 
manual, fo r in tervals and instructions.

9. Remove spark plugs and clean, inspect, 
and adjust point gap as directed la te r  under "Spark 
P lugs."

IGNITION SWITCH REPLACEMENT

The ignition o r control switch andharness-to - 
switch connector features a three tang lock to se 
cure a firm  connection (fig. 1). The switch lock 
cylinder and cylinder housing can be removed as 
follows:

REMOVAL
NOTE: On conventional cab and S eries 70-80 

T ilt cab models, it may be necessary  to remove 
instrum ent c luster retaining screw s and tilt 
c lu ster outward to gain access to ignition or con
tro l switch.

On se r ie s  90 Alum. Tilt Cab vehicles, r e 
move access panel from  console to gain access to 
control switch.
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ENGINE ELECTRICAL 6Y-15

1. Disconnect negative (-) cable from  battery
post.

2. Remove lock cylinder by positioning switch 
in  "OFF" position and inserting  w ire in sm all hole 
in cylinder face. Push in on w ire to depress plung
e r , then turn  key counterclockwise until lock cyl
inder can be pulled from  cylinder housing.

3. Remove the m etal ignition o r control switch 
retaining nut from  passenger side of dash panel 
using a suitable tool.

4. Pull ignition o r control switch from  dash 
panel and separate  wiring connectors by inserting 
the thin blade of a sm all screw driver under each 
tang of w iring connector as shown in figure 1. Pull 
connector from  switch.

INSTALLATION
1. Engage lock tangs of wiring connector with 

mating connector on ignition o r control switch. 
Make su re  tangs a re  fully engaged.

2. On conventional cab and S eries 70-90 
tilt  cab m odels, ti lt  instrum ent c lu ster outward, 
then position switch with wiring connected into 
dash panel opening and install switch retaining 
nut firm ly.

On se r ie s  90 Alum. T ilt Cab vehicles, in se rt 
switch with w iring connected through access open
ing in console then install switch retaining nut and 
tighten firm ly.

3. In se rt switch lock cylinder into switch hous
ing and ro tate  clockwise to secu re  in the lock posi
tion.

4. Connect negative battery  cable to battery .
5. Install instrum ent c lu ster retaining screw s 

o r console access panel if removed.

IGNITION TIMING
T im ing the Ignition S ystem  C om p rises:
(1) Initial Timing — Setting d istribu tor to perm it 

opening of points at co rrec t firing in tervals 
- and -

(2) Manual Advance Adjustment — Retarding or 
advancing the point opening to compensate for 
various grades of fuel which may be used. These 
timing factors req u ire  checking and adjusting 
at regu lar in tervals, o r whenever perform ance 
of engine necessita tes such action.

IMPORTANT: Before attempting to adjust ig
nition timing, make su re  carbu re to r is  properly 
adjusted. Disconnect vacuum line from  distributor 
vacuum advance unit and plug open end of line.

NOTE: The following timing settings a re  re c 
ommended settings for average nation-wide reg 
u la r gasoline. Timing m ust be re tarded  as required  
when low er octane gasoline is  used.

WITH ENGINE RUNNING
NOTE: Make su re  d istributor is  in good con

dition and dwell angle is  p roperly  adjusted before

Figure 1 —Disengaging Ignition Switch Connector

checking ignition tim ing. If dwell angle requ ires 
adjustm ent, adjust as  d irected  la te r under ’’D is
trib u to r."

1. F igure 2 shows location of tim ing m arks 
on crankshaft pulley hub of the V6 engines. 
Connect one lead of a tim ing light to No. 1 
sp ark  plug term inal (front plug on left side) and 
connect the o ther lead in accordance with instruc
tions furnished with the instrum ent.

2. S tart engine and run a t idle.
3. Set timing to 10 degrees before upper-dead- 

cen ter (BUDC). If tim ing m ark does not align with 
pointer, loosen d istribu to r mounting clamp cap 
screw  (fig. 4 o r 5) and ro tate  d istribu tor body as 
requ ired  to synchronize timing light flashes with 
tim ing m ark on engine crankshaft pulley.

4. Tighten d istribu tor mounting clamp cap 
screw  afte r adjustm ent is  made.

Figure 2—Timing Marks IV6 Engine) ITypical)
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ENGINE ELECTRICAL 6Y-16

WITH ENGINE NOT RUNNING
1. Locate No. 1 cylinder spark  plug w ire on 

d istribu to r cap. M ark d istribu tor body adjacent to 
No. 1 w ire socket in cap. Remove the d istributor 
cap.

2. Interm ittently operate s ta r te r  until proper 
tim ing m ark  on crankshaft pulley is  aligned with 
po inter (fig. 2).

With pointer and timing m ark aligned, ro tor 
segm ent should point toward the m ark made o i 
d istribu to r body in previous Step 1. Instead, seg
ment may point 180 degrees away from  m ark; in 
this case engine must be ro tated  one complete 
revolution and tim ing m ark realigned.

3. With tim ing m ark  and pointer aligned and 
with ro to r segm ent pointing to No. 1 spark  plug 
w ire, points should just begin to open. Loosen d is
trib u to r mounting clamp cap screw  and tu rn  the 
d istribu to r housing clockwise until points close. 
Remove high tension w ire from  center socket in 
d istribu to r cap. Turn on ignition switch and hold 
end of high tension w ire (still connected to coil) 
%-inch from  a ground; then tu rn  d istribu tor housing 
counterclockwise until a spark  jumps the gap be
tween high tension w ire and ground. When spark  
occurs, points a re  open. Hold d istributor in this 
position and tighten mounting clamp cap screw . 
Turn ignition switch off and install d istribu to r cap. 
Install high tension w ire  in center socket in cap.

Figure 3 —Distributor and Ignition Coil 
Installed (V6 Engine) ITypical)

up, drive vehicle using grade of fuel expected to be 
used in serv ice. Engine should not ping o r knock 
excessively under load and full throttle .

2. If knock is  evident, loosen distribu tor 
mounting clamp cap screw  (fig. 4) and turn  
d istributor housing clockwise to re ta rd  spark  until 
knock is  eliminated.

MANUAL ADVANCE ADJUSTMENT
1. A fter engine has been thoroughly warm ed

NOTE: Manual advance should be set to obtain 
the best possible engine perform ance with the p a r 
ticu la r grade of gasoline being used.

DISTRIBUTOR

D istributor is  mounted on top center of cylin
der block at r e a r  of engine and is  driven from  the 
engine cam shaft by m eans of sp ira l cut g ears . A 
gasket is  used between the d istribu tor housing 
flange and the cylinder block. A mounting clamp 
and cap screw  is  used to hold the d istribu to r s e 
curely  in place (fig. 4), and a drive gear, on 
lower end of the d istribu tor shaft, has a hexagonal 
opening in the lower end which engages the oil 
pump shaft to drive the oil pump. The model num
b e r is stam ped on the d istribu tor housing.

CONTACT POINT REPLACEMENT 
(V-6 ENGINE)

REMOVAL
1. Remove screw s which attach distributor 

cap to housing, then remove d istribu tor cap.
2. Remove the ro to r.

3. Pull p rim ary  and condenser lead w ires 
from  contact point quick-disconnect term inal (fig. 
4).

4. Remove contact se t attaching screw ; lift 
point se t from  b reak er plate.

5. Clean b reak er plate of oil, smudge, and
dirt.

INSTALLATION
NOTE: The serv ice replacem ent contact set 

has the breaker lever spring and the point align
ment preadjusted. Only the dwell angle requires 
adjustm ent a fte r replacem ent.

1. P lace new contact set assem bly on breaker 
p late and install attaching screw .

IMPORTANT: Carefully wipe protective film 
from  contact set p r io r  to installation.

NOTE: P ilot on contact set m ust engage m atch
ing hole in b reaker plate.

2. Connect p rim ary  lead and condenser lead
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ENGINE ELECTRICAL 6Y-17

Figure 4 —Breaker Plate Attaching Parts IV6 Engine)

to term inals  (fig. 4). Lead clips must be assem bled 
"back-to-back." Push clip n earest the contact 
lev er down between the spring and locator, then 
push the rem aining clip down between the f irs t  clip 
and locator. Do not push on the spring.

3. Apply a- slight tra c e  of petroleum  jelly to 
the b reak er cam and a few drops of S.A.E. #20 oil 
on top of the shaft.

4. Check and adjust points for p roper align
ment and b reak er a rm  spring for proper tension 
(fig. 5). Use an alignment tool to bend stationary 
contact support if points need alignment.

NOTE: The contact point p re ssu re  must fall 
within specified lim its . Weak tension will cause 
chatter resulting  in arcing and burning of the points 
and an ignition m iss at high speed, while excessive 
tension will cause undue w ear of the contact points, 
cam  and rubbing block. B reaker a rm  spring ten
sion should be 19-23 ounces. The contact point 
p re s su re  should be checked with a spring gauge. 
The sca le  should be hooked to the b reaker lever 
and the pull exerted  at 90 degrees to the breaker 
lev er as shown in figure 5).The reading should be 
taken just as the points separate . The p re ssu re  
can be adjusted by bending the b reaker lever spring. 
If p re ssu re  is  excessive, it can be decreased  by 
pinching the spring carefully. To increase p re s 
su re , the lever m ust be removed from  the d istrib 
u to r so the spring can be bentaw ayfrom  the lever. 
Avoid excessive spring distortion.

5. Set point opening to dimension listed  in 
"Specifications" at end of th is section.

6. Install ro to r, then position and secu re  the 
d istribu to r cap to housing.

SETTING DWELL ANGLE

The point opening of new points can be checked

Figure 5 —Checking Breaker Arm Spring Tension (V6 Engine)

with a fee ler gauge, but the use of a fee ler gauge 
on rough o r uncleaned used points is  not recom 
mended since accura te  mechanical gauging cannot 
be done on such points.

Contact points m ust be se t to the p ro p er open
ing. Points set too close may tend to burn and pit 
rapidly. Points with excessive separation tend to 
cause a weak spark  at high speed. P ro p er point 
setting fo r these engines a re  listed  in "Specifica
tions" at end of this section.

New points should be se t to the la rg e r opening 
a s  the rubbing block will w ear down slightly while 
seating to the cam . Contact points should be cleaned 
before adjusting if they have been in serv ice.

CONTACT POINT OPENING 
ADJUSTMENT (V6 ENGINES)

1. R elease d istribu tor cap hold-down screw s, 
rem ove cap and place it out of work area .

2. Check alignment of contact points. Do not 
bend the b reak er lever. Do not attem pt to align 
used points; replace them  where serious m isalign
ment is observed.

3. Turn the d istribu tor shaft until the breaker 
a rm  rubbing block is  on the high point of the cam 
lobe. This will provide maximum point opening.

4. Loosen the contact support lock screw .
5. Use a screw driver to move point support to 

obtain a 0.019" opening fo r new points (0.016" 
opening fo r used points) (fig. 6).

6. Tighten the contact support lock screw  and 
recheck the point opening.

7. A fter checking and adjusting the contact 
point opening to specifications, the cam angle or 
dwell should be checked with a dwell m eter, if 
such equipment is  available (see "Specifications" 
at end of section for p roper dwell angle).

NOTE: DISCONNECT AND PLUG VACUUM 
LINE WHEN CHECKING. If the cam  angle is  le s s
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ENGINE ELECTRICAL 6Y-18

than the specified minimum, check fo r defective 
o r m isaligned contact points o r worn d istribu tor 
cam  lobes. The variation  in cam angle readings 
between idle speed and 1750 engine rpm  should not 
exceed th ree  degrees. Excessive variation in this 
speed range indicates w ear in the d istribu to r.

NOTE: Cam angle readings taken at speeds 
above 1750 engine rpm  may prove unreliable.

CENTRIFUGAL ADVANCE

V6 ENGINES
D istribu tor is  equipped with centrifugal spark  

advance mechanism. Where speed variations a re  
encountered, spark  advance, based on engine speed, 
is  necessary  to develop maximum power. C entrif
ugal advance mechanism  is  located under the 
b reak er plate assem bly, and is  a  p a r t of the shaft 
assem bly. It consists of an automatic cam actuated 
by two centrifugal weights controlled by springs.

As engine speed in c reases , the weights grad
ually throw  out and ro ta te  the cam to provide the 
desired  spark  advance fo r speed at which engine 
is  running. The co rrec t weights, cam contour, and 
spring calibration have been selected  to provide 
spark  advance which will give the best perfo rm 
ance of engine throughout its  entire speed range. 
C entrifugal advance m echanism can be checkedfor 
freen ess of operation as previously d irected  under 
"Ignition M aintenance.” A d istribu tor te s te r  must 
be used to check advance action under various 
speed conditions.

VACUUM ADVANCE

The vacuum advance control unit is  mounted 
to the base of the d istribu to r housing. The vacuum

Figure 6 —Selling Point Opening (V6 Engine)

control unit consists of an enclosed, calibrated, 
spring-loaded diaphragm and is  linked to the mov
able b reaker plate. Under p art th ro ttle  operation, 
the intake manifold vacuum is  sufficient to actuate 
the vacuum control diaphragm and cause the break
e r plate to move, advancing the spark  and in c reas
ing fuel economy. During acceleration o r when 
engine is  under heavy load, the vacuum is  not suf
ficient to actuate the diaphragm and the b reaker 
plate is  held in the re ta rded  position by a ca lib ra t
ed re tu rn  spring which bears against the vacuum 
diaphragm.

DISTRIBUTOR REMOVAL 
(V6 ENGINE)

1. Locate No. 1 cylinder spark  plug w ire on 
d istribu tor cap; m ark th is position on cap and 
m ark  distributor housing adjacent to No. 1 w ire.

2. R elease d istribu tor cap hold-down screw s, 
then remove cap.

3. Disconnect the d istribu tor p rim ary  w ire 
from  term inal on ignition coil.

4. Interm ittently operate s ta r te r  until the 
crankshaft pulley comes to re s t with the 10°BUDC 
m ark aligned with pointer (fig. 2). With point
e r and timing m ark aligned, ro to r segm ent should 
point toward m ark made on d istribu to r body in 
Step 1 above. Instead, ro to r segment may point 
180 degrees away from  mark; in th is case, ro tate  
engine one complete revolution and realign timing 
m ark  with pointer.

NOTE: D istribu tor can be removed and readily 
re in sta lled  if engine rem ains in th is position.

5. Disconnect vacuum line from  distribu tor, 
then remove cap screw  and mounting clam p (fig. 
3). Lift d istribu to r straigh t up until sp ira l gear 
disengages cam shaft gear. Rotor will ro ta te  a few 
degrees clockwise as gears disengage. M ark this 
position of ro to r on d istributor housing, also note 
position of vacuum advance m echanism relative to 
engine. Lift d istribu tor straight up to complete 
rem oval. Remove d istribu tor flange to cylinder 
block gasket.

NOTE: Always se t d istribu tor in upright posi
tion so oil from  distribu tor shaft will not run out 
onto the b reaker p late  and points.

DISTRIBUTOR INSTALLATION 
(V6 ENGINE)

IF ENGINE HAS NOT BEEN CRANKED
1. If d istribu to r is new, No. 1 firing position 

can be determ ined by the m ark made on the old 
d istribu tor housing p rio r to rem oval. Also, locate 
m ark made on housing after gears were disengaged.

2. P lace new distribu tor to cylinder block
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ENGINE ELECTRICAL 6Y-19

gasket on block, and lubricate d istributor drive 
gear with engine oil.

3. Turn ro to r so segm ent points to the m ark 
made afte r disengaging gears. As d istribu tor is 
in serted  into place, sp ira l gear will cause ro to r 
to turn counterclockwise. It may be necessary  to 
in se rt the assem bly several tim es to find the co r
re c t position to bring ro to r segment to No. 1 firing 
position. P erfo rm  Steps 3, 4, and 5 under "If 
Engine Has Been Cranked" following:

IF  ENGINE HAS BEEN CRANKED
1. Remove left-hand valve rocker a rm  cover. 

Turn engine over by in term ittently  operating s ta r t
e r  and observe movement of No. 1 intake valve 
(second valve from  front). When intake valve s ta r ts  
to close (ra ise  up), continue to turn  engine slowly 
until pointer on tim ing gear cover is  at proper 
tim ing m ark on crankshaft pulley (fig. 2). En
gine is  then in No. 1 firing position.

2. Install d istribu tor as described in Step 1 
previously. It may be necessary  to turn  the oil 
pump drive shaft to p erm it engagement of drive 
shaft with d istribu tor drive gear.

3. Install d istribu tor hold-down clamp and cap 
screw .

4. Install d istribu to r cap. Install spark  plug 
w ires in cap "in co rrec t firing  sequence — 1-6-5-
4-3-2  on V6 engines - -  starting  with No. 1 w ire 
in socket adjacent to No. 1 firing position m ark 
on d istribu to r housing, then proceeding clockwise 
around the cap. Install secondary w ire from  
ignition coil in center socket in d istribu tor cap. 
Connect d istribu to r prim ary  w ire to negative (-) 
term inal on ignition coil.

5. Check and adjust ignition timing as p rev i
ously d irected  under "Ignition Timing."

DISTRIBUTOR CONDENSER

Condenser, mounted on b reaker p late and con
nected ac ro ss  the points, reduces point a rc  by its  
ability to sto re  up e lec trica l energy.

REMOVAL AND INSTALLATION
1. R elease d istribu to r cap hold-down screw s, 

rem ove cap, and place it out of the work area .
2. Remove ro to r.
3. Disconnect condenser lead w ire from  con

tac t point quick-disconnect term inal.
4. Remove condenser attaching screw , lift

SPARK

GENERAL INFORMATION
Spark plug life is governed to a large  extent 

by operating conditions, and plug life v aries ac-

condenser from  b reaker plate, and wipe b reaker 
p late  clean.

5. Install new condenser, using rev e rse  of the 
procedure outlined above.

TEST
Four factors affect condenser operation, and 

each must be considered in making tests:

Breakdown. Breakdown is a fa ilure of insulat
ing m ateria l, causing direct short between m etallic 
elem ents of condenser. This condition prevents 
any condenser action.

Low Insulation R esistance. This condition 
perm its  leakage which prevents condenser from  
holding its  charge. A condenser with low insulation 
resistan ce  is said  to be weak.

High Series R esistance. This is excessive r e 
sistance in condenser c ircu it due to broken strands 
in condenser lead o r to defective connections. This 
w ill cause burned contact points and ignition fa il
u re  upon initial s ta r t  and at high speeds.

Capacity. Capacity is built into a condenser 
and is  determ ined by the a rea  of the m etallic e le 
m ents, and the insulating and im pregnating m ater
ia ls . A condenser of inco rrec t capacity will resu lt 
in point pitting.

IGNITION COIL

Ignition coils a re  mounted on top of block near 
front of d istribu tor (fig. 3). Ignition coil p rim ary  
term inals  a re  m arked positive (+) and negative (-).

W ire from  d istribu tor p rim ary  term inal (black) 
m ust be connected to the negative (-) term inal of 
coil. The light green feed w ire from  s ta r te r  so le
noid and the special re s is tan ce  w ire must be con
nected to the positive (+) term inal of coil.

IGNITION COIL TEST
If there is  any doubt as to the condition of the 

coil, it should be tested  with conventional coil 
te s te r , following instructions furnished by manu
fac tu re r of testing equipment. Defects indicated 
by te s t are:

1. Open p rim ary  circu it.
2. Open secondary circu it.
3. Shorted tu rns in p rim ary  o r secondary.
4. High voltage breakdown in secondary.
5. High resistan ce  in p rim ary  connections.
If any of the above conditions a re  evident, coil

m ust be replaced.

PLUGS

cordingly. To insure peak perform ance, spark  
plugs should be checked, cleaned, and regapped 
every 5,000 m iles.
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ENGINE ELECTRICAL 6Y-20

Worn and dirty  plugs may give satisfactory  
operation at idling speed, but under operating con
ditions they frequently fa il. Faulty plugs a re  evi
dent in a number of ways, such as wasting gas, 
power lo ss, loss of speed, hard  starting , and gen
e ra l poor engine perform ance.

Spark plug failure , in addition to norm al wear, 
may be due to dirty o r leadedplugs, excessive gap, 
o r  broken insulator.

D irty  or leaded plugs may be evident by black 
carbon deposits, or red , brown, yellow, o r b lis te r
ed oxide deposits on the plugs. The black deposits 
a re  usually the re su lt of slow speed driving and 
sho rt runs where sufficient engine operating tem p
e ra tu re  is  seldom  reached. Worn piston rings, 
faulty ignition, o v e r-rich  fuel m ixture and spark  
plugs which a re  too "cold” will also re su lt in carbon 
deposits. Red, brown, o r  yellow oxide deposits, a 
consequence of the combustion of leaded fuel, 
usually resu lt in spark  plug fa ilu re under severe 
operating conditions.

The oxides have no adverse affect on plug 
operation as long as they rem ain in a powdery 
sta te . But, under high speed o r hard pull, the pow
der oxide deposits m elt and form  a heavy glaze 
coating on the insu lator which, when hot, ac ts  as 
a good e lec trica l conductor, allowing cu rren t to 
follow the deposits and sho rt out the plug.

E xcessive gap w ear on plugs of low m ileage 
usually indicates the engine is  operating at speeds 
o r  loads that a re  consistently g rea te r than norm al 
o r that a plug which is  too "hot" is  being used. In 
addition, electrode w ear may be the resu lt of plug 
overheating, caused by combustion gases leaking 
p ast the th reads and gaskets, due to insufficient 
com pression of the sp ark p lu g  gaskets, d irt under 
gasket, o r use of old gaskets. Too lean a fuel mix
tu re  will also re su lt in excessive electrode w ear.

Spark plug life will also be affected by incor
re c t tim ing of the engine which re su lts  in excess
ively high operating tem peratu re.

Broken insu lato rs a re  usually the re su lt of 
im proper Installation o r  ca re lessn ess. Broken 
upper insu lato rs usually re su lt from  a poor fitting 
wrench o r an outside blow. The cracked insulator 
may not make itse lf evident immediately, but will 
a s  soon as oil o r  m oisture penetrates the fractu re . 
The frac tu re  is  usually just below the crim ped part 
of the shell and may not be visible.

Broken lower insu lato rs usually resu lt from  
ca re le ssn ess  when regapping and generally a re  
visib le . This type of a  b reak  may re su lt from  the 
plug operating too "Hot" such as encountered in 
sustained periods of high speed operation o r under 
extrem ely heavy loads, especially if not installed  
co rrec tly . Spark plugs with broken insulators 
should always be replaced.

Spark plugs, to give good perform ance in a 
p a rticu la r engine, m ust operate within a certain

Figure 7 —Wrench Socket Installed on Plug ITypical)
tem peratu re  range (neither too hot nor too cool). 
If the spark  plug rem ains too "Cool," oil, soot, 
carbon, and lead components will deposit on the 
insulator, causing FOULING and MISSING. If the 
plug runs too "Hot," the deposits accum ulated on 
the insulator surface during continuous slow o r 
stop-and-go driving may become b lis te red , e lec
trodes will w ear rapidly, and under extrem e con
ditions, p rem atu re  ignition (preignition) of the fuel 
m ixture re su lt. EITHER CONDITION WILL SER
IOUSLY AFFECT THE PERFORMANCE OF THE 
ENGINE.

R efer to "Specifications" at end of th is section, 
as the use of spark  plugs in the p roper Heat Range 
is of vital im portance to good engine perform ance. 
Frequently, the wrong type of spark  plug, one with 
an im proper Heat Range for the engine, may have 
been installed  when replacing spark  plugs origin
ally fitted by the engine m anufacturer and such 
m isapplication may lead to poor perform ance.

NOTE: The Heat Range of spark  plugs used on 
vehicles covered by this manual is  designated by 
the two digit number on the porcelain of the plug. 
The higher the number the higher the Heat Range 
of the plug.

IMPORTANT: Spark plugs having a higher 
Heat Range should not be Installed unless constant 
fouling due to light duty operation is c learly  de
term ined.

ABNORMAL OPERATION
Where abnorm al operating conditions cause 

chronic carbon o r oil fouling of the plugs, the use 
of a type with one o r two num bers higher (a "Hot
te r"  type) than recom m ended in "Specifications," 
will generally rem edy the trouble; and by the sam e 
form ula, where chronic preignition o r rapid elec
trode wear is  experienced, a type with one or two 
num bers lower (a "Cooler" type) w ill generally be 
found satisfactory .

SPARK PLUG REMOVAL
IMPORTANT: Before removing any sparkplug,
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ENGINE ELECTRICAL 6Y-21

blow all d irt out of plug sockets in cylinder head 
with com pressed a ir .

1. Pull w ires off spark  plug term inals, using 
caution to avoid damaging w ire te rm in als . Remove 
w ires by firm ly grasping la rg e  end of boot.

2. Use special spark  plug wrench socket No.
S-9704B (manufactured by Snap-On Tool Co.) (fig. 
7) and unscrew plugs from  cylinder head. Ordin
ary  w renches may damage porcelain. If gaskets do 
not rem ain  on plugs, rem ove from  cylinder head.

INSPECTION AND CLEANING
Inspect plugs fo r cracked porcelain  and burn

ed points, and check point gap. Also checkfor loose 
te rm in a ls . Replace plugs which have excessively 
burned electrodes o r cracked porcelain . Plugs 
should be cleaned with an abrasive type cleaner. 
If porcelain  is  badly glazed o r b lis te red , the spark  
plugs should be replaced. All spark  plugs m ust be 
of the sam e make and number of Heat Range. Use 
a w ire feeler gauge when checking spark  plug gap.

if too loose, o r  distortion of the spark  plug body 
and change in gap setting o r damage to the gasket 
if too tight.

HIGH AND LOW TENSION WIRES

High tension w ires include the w ires connect
ing the d istribu tor cap to the spark  plugs, and the 
w ire connecting the cen ter electrode of the d is trib 
u to r cap to the center term inal of the ignition coil. 
Low tension w ires a re  the sm all w ires connected 
to the p rim ary  term inals  on the coil, and to the 
p rim ary  term inal at the d istribu tor.

High tension w ires have a bu ilt-in  resis tan ce  
of approxim ately 4,000 ohms p e r foot, except coil 
w ire  which is  8,000 ohms p e r foot. When replacing 
w ires, make su re  p roper w ires a re  used.

At regu lar in tervals the w ires should be in
spected for damage. If insulation is  cracked or 
swollen o r oil soaked w ires should be replaced.

POINT GAP ADJUSTMENT
Setting spark  plug gap is  a p recision  operation 

and should be trea ted  as such. R efer to "Specifica
tions" at end of th is section for p roper gap dimen
sions. All plugs m ust be se t to the sam e dimension, 
using a standard round fee ler gauge.

IGNITION S Y S T EM  SPECIFICATIONS

CAUTION: Before adjusting gap, file 
center electrode flat., In adjusting the spark 
plug gap, never bend the center electrode 
which extends through the porcelain center 
as this may break the lower Insulator. 
Always make adjustment by bending the 
ground or side electrode.

SPARK PLUG INSTALLATION
Be certain  that the old gasket is  removed be

fore installation of plug and that the gasket sea t is  
clean and smooth. Also, check that the sp ark  plug 
th reads and the cylinder head threads a re  not dirty 
o r damaged. D irty o r damaged threads cause a 
faulty torque reading, resulting  in in co rrec t in
stallation  and consequent poor spark  plug life and 
faulty operation.

Install spark  plugs in the engine with new gas
kets and tighten finger-tight. Using special spark  
plug wrench socket (S-9704B) as shown in figure 7, 
and a torque wrench, tighten plugs to 23-27 foot
pounds torque.

IMPORTANT: It is  im portant that the special 
socket be used in torquing plugs, as  an ordinary 
socket will bind against cylinder head and give a 
fa lse  torque reading.

Spark plugs which a re  not tightened co rrec tly  
will re su lt in too high an operating tem perature

ENGINE
DISTRIBUTOR

Make..........................................
Model No....................................
Rotation (Viewed at Rotor)........
Point Opening (In.)...................
Cam Angle (degrees)

Range.......................................
Set To......................................

Centrifugal Advance (2)
Start (degrees)........................

RPM......................................
First Intermediate (degrees).

RPM....................................
Second Intermediate (degrees).

RPM....................................
Maximum (degrees)...............

RPM....................................
Firing Order................................
Ignition Timing Point.................

DISTRIBUTOR VACUUM CONTROL
Make.............................................................
Model No.......................................................
Inches of Mercury To Start Advance.........
Inches of Mercury For Maximum Advance. 
Maximum Advance (Engine Degrees) (3) ..

IGNITION COIL
Make.............................................................
Model No.......................................................

SPARK PLUGS
Make..................................................................... AC
Type...................................................................... CR-43N
Size....................................................................... 14MM
Point Gap (In.).....................................................  0.035
Torque (Ft. Lbs.).................................................  30-34

(1) Set with Vacuum in Retard Position.
(2) Specifications Listed are distributor degrees and Distributor RPM 

which are one-half Engine degrees and Engine RPM.
(3) Plus or minus one degree.

401M 478M

Delco-Remy
1110478

CW
0.016

31-34 (1)

0-2 
510 
4-6 
750 

6.5-8.5 
1100 
10-12 
1750

1-6-5-4-3-2 
10° BUDC

Delco-Hemy
1973423

3-5
7-9
7.5

Delco-Remy
1115205
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ENGINE ELECTRICAL 6Y-22

ALTERNATING CURRENT GENERATING SYSTEM

(NON-INTEGRAL TYPE)

A non-integral (generator and separate regulator) o r an integral 
(generator with a so lid  sta te  regulator built-in) type generating system  
is  used on vehicles covered by th is manual.

NOTE: The in tegral type generating system  is covered la te r .
R efer to "Model Application Chart" below and "Specifications" at 

end of this section. This section is divided into sub-sections listed  in 
the index following:

Subject Page No.
M odel A pplication Chart .................... .............................................................6Y-22
G enerating S ystem  G eneral D e s c r i p t i o n ............................................ .... 6Y-22
O n -V ehicle M aintenance, T e s ts , and A d j u s tm e n ts ........................ .....6Y-25
Tw o-U nit Type R egulator (M odel 1119507 or  1119515) . . . .  6Y-34
T ra n s isto r ized  Type R egu lator (M odel 1116374 or 1116378) . 6Y-36
Full T ran sis to r Type Regulator (Model 9000590) ..........................6Y-38
Non-Integral Type A lternating C urrent

G enerating S ystem  S p e c i f i c a t io n s ................................................ .... 6Y-46

M O DEL APPLIC ATIO N CHART

AMPERAGE TRUCK SERIES GENERATOR
USE WITH 

REGULATOR
STANDARD'
42-AMP—HM/JM-80....................................................................................... ............................................  1100842 1119507
42-AMP—TM-80............................................................................................. ............................................  1100842 1119515
61-AMP—HV/JV/TV 70................................................................................... ............................................  1100849 1119507
62-AMP—HI/HN/JI/JN/MH/MI/90............................................................ ........................................... 1117754 1116374
75-AMP—DC/DN/FC/FN-90 (DELCO-REMY)................................................ ............................................. 1117225 INTEGRAL
75-AMP—DH/DI/FH/FI-90 (DELCO-REMY).................................................. ............................................. 1117231 INTEGRAL

OPTIONAL...................................................................................................
61-AMP—HM/JM-80................................................................................... 1100849 1119507
61-AMP—TM-80............................................................................... 1100849 1119515
62-AMP—HM/JM-80....................................................................................... 1117754 1116374
62-AMP—TM-80............................................................................................... 1117754 1116378
62-AMP HI/JI/MH-90................................................................................... 1117756 9000590 (a)
105-AMP—DH/DI/FH/FI-90 (Leece Neville)................................................

(a) Requires 1115841 Field Relay
............................................  655988 INTEGRAL

GENERATING SYSTEM GENERAL DESCRIPTION 

(NON-INTEGRAL TYPE SYSTEM)

The basic charging system  components include 
the battery , the self-rectifying, alternating curren t 
generator, the voltage regulator, and interconnect
ing wiring.

An indicator lamp (tell-tale) which indicates 
only whether o r not the generator is  charging, or 
an am m eter o r voltm eter type charge indicator is 
used on all vehicles covered by this manual.

F igure 1 shows a schematic diagram of gen
erating system  on vehicles equipped with the two-

unit type voltage regulator. The left view applies 
to vehicles equipped with the 1119515 regulator and 
the right view applies to vehicles equipped with the 
1119507 type regulator.

F igure 2 illu stra tes  a schem atic diagram of 
the generating system  used on vehicles equipped 
with the 1116374 or 1116378 transisto rized  type 
regulator.

Figure 3 illu stra tes a schem atic diagram  of 
the generating system  used on vehicles equipped
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ENGINE ELECTRICAL 6Y-23

VIEW B—WITH 1119507 REGULATOR t 6683

Figure 1 — Schematic Diagram o f AC.Charging Circuit (w ith Two-Unit Type Regulator) (Typical)

with the 9000590 full tran s is to r type regulator and 
sep ara te  field re lay  unit.

F igure 4 illu s tra te s  a schem atic diagram  of 
the generating system  used on vehicles equipped 
with the 1119507 two-unit type regulator and the

1115827 separate  field relay  unit.
NOTE: Schematic diagram s of generating sy s

tem s used on vehicles equipped with integral type 
generating system s (generator with solid state  
regulator built-in) a re  covered la te r  in this section.

Figure 2—Schematic Diagram of AC. Charging Circuit (with Transistorized Type Regulator) (Typical)
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ENGINE ELECTRICAL 6Y-24

Figure 3—Schematic D iagram o f AC. Charging Circuit w ith  Full 
Transistor Regulator and Separate Field Relay ITypical)

The alternating curren t generators a re  used 
e ither as standard o r optional equipment on ve
hicles as indicated in "Model Application C hart” 
at beginning of this section. All units a re  self- 
rectifying, alternating curren t (A.C.) type with 
d irec t cu rren t (D.C.) output.

The generators a re  air-coo led  by a single fan 
attached to a drive pulley o r by blades attached to 
both ends of the ro to r assem bly.

The alternating  curren t generator consists of 
two m ajor p a r ts , a s ta to r and ro to r. The s ta to r is 
composed of a large  number of windings assem bled 
on the inside of a lam inated core which is  attached 
to the generator fram e. Two brushes a re  required  
to  ca rry  cu rren t through the two slip rings to the 
field  coils wound concentric with the ro to r shaft.

Although generators vary with respect to cu r
ren t output and type of voltage regulation, the oper
ating princip les in each system  are  s im ila r .

The generator is  driven from  the engine and 
converts mechanical energy to e lec trica l power. 
The alternating cu rren t produced within the gen
e ra to r is  rectified  by six  diodes installed  in gen
e ra to r end fram e and heat sink assem bly. D irect 
cu rren t is  produced at output (BAT) term inal.

The regulator controls generator voltage out
put by varying the curren t flow in field windings in 
generato r ro to r assem bly. No curren t regulating 
device is  requ ired  in the regulator used with A.C. 
generato r, since the generator has inherent cu r
ren t regulation as long as the voltage is  controlled. 
Cut-out re lay  is  not required  with A.C. generating

Figure 4—Schematic Diagram of AC.Charging Circuit with 
1119S07 Regulator and 1115827 Field Relay (Typical)

system  as the diodes will not conduct an elec tric  
cu rren t in re v e rse  direction; i.e ., from  battery  to 
ground through the generator.

PRECAUTIONS

O bserve the following precautions when p e r
form ing serv ice  operations on the alternating  c u r
ren t generating system . F ailure to observe these 
precautions may resu lt in serious damage to the 
charging system .

1. ELECTRICAL SYSTEM IS NEGATIVE 
GROUND. Connecting the battery  or a battery  
charger with the positive term inal grounded will 
endanger generator diodes and vehicle wiring by 
high curren t flow. Burned wiring harnesses and 
burned "Open” diodes will resu lt.

2. Never operate the generator on an open 
c ircu it (field term inal connected and output te rm 
inal disconnected). With no battery  or e lec trical 
load in the c ircu it (open circuit) the generator can 
build up excessively high voltage. Be su re  all con
nections in the charging circu it a re  secure.

3. The generator cannot be polarized. Any 
attem pt to po larize the generator may re su lt in 
serious damage to charging system  components.

4. When working near the generator o r regu
la to r and before replacing e lec trical system  com
ponents, disconnect negative lead from  the battery  
to prevent accidental shorting at generator and 
regulator term inals where battery  voltage is  avail
able.
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ENGINE ELECTRICAL 6Y-25

NOTE: Replace voltage regulator with sam e 
type and model.

5. Do not short ac ro ss  or ground term inals 
on the generator o r  regulator.

6. When using a booster battery, be su re  to 
connect negative battery  term inals together and 
positive term inals together.

7. Disconnect battery  leads while charging 
b a tte r ie s . Do not use a fast charger as a booster 
fo r s tarting  the engine. When attaching battery  
charger leads to the battery , connect charger 
positive lead to battery  positive term inal and 
charger negative lead to battery  negative term inal.

8. Disconnect lead from  battery  negative 
term inal before welding on vehicle since a rev erse  
cu rren t flow from  the w elder may damage generator

diodes as well as other e lec trica l components.
9. Never rep lace the brown and white stripe  

special resistan ce  w ire in harness connected to the 
ignition o r control switch unless it is  of sam e gauge 
and length (approx. 60 inches long). Generating 
system  will not function without this w ire. Wire 
is  identified on applicable d iagram s as 24-BRN- 
WS-130. R esistance value of w ire is approxi
mately 10 ohms, 6.25 watts.

NOTE: On se r ie s  HM /JM -80 w ire is  identi
fied as 20-WHT. OR. & PPL . CR. TR - and is ap
proxim ately 1.52 -  .07 OHMS.

IMPORTANT: Always locate and co rrec t the 
cause of a malfunction to prevent reoccurrence.

ON-VEHICLE MAINTENANCE, TESTS, AND ADJUSTMENTS

GENERATING SYSTEM MAINTENANCE

At regu lar in terva ls, inspect generating sy s
tem  to locate and co rrec t potential causes of 
trouble before generating system  perform ance is 
affected.

1. Check generator drive belt tension and 
adjust if necessary . See procedure la te r  under 
"G enerator D rive Belt Tension Adjustment."

2. Check generator mounting and adjusting 
arm  bolts and tighten as necessary .

3. Check all e lec trica l connections for tight
ness and corrosion . Clean and tighten connections 
as necessary . Be su re  wiring insulation is  in good 
condition, and that a ll wiring is  securely  clipped 
to prevent chafing the insulation.

4. With engine running, listen  for noise and 
check generator for vibration. If generator is  noisy 
o r  v ibrates excessively, it should be removed for 
inspection and rep a ir.

5. Check battery  electrolyte level and replen
ish  as necessary . Check specific gravity also.

GENERATOR DRIVE BELT

TENSION ADJUSTMENT
Because of the higher inertia  and load capacity 

of ro to r used with A.C. generators, PROPER BELT 
TENSION is m ore c r itica l than onD .C .generators.

All generators a re  pivot-base mounted with 
the belt tension adjustm ent arm  at the top. Use a 
belt tension dial gauge to check tension on each 
individual belt. If tension is not within 80-90 lbs. 
(used belts) o r 100-110 lbs. (new belts), loosen the 
adjustm ent arm  clamp bolt and move generator to 
obtain recom m ended tension.

On a new vehicle, o r afte r having installed 
new belts, check tension twice in f irs t  200 m iles

of operation. When making adjustment, examine 
belt(s) and rep lace if necessary .

A loose o r broken drive belt will affect oper
ation of generator. A drive belt that is  too tight 
will place excessive s tra in  on bearings.

IMPORTANT: When replacing dual drive belts, 
it is  essential that the entire set be replaced at 
sam e tim e. B elts a re  available in matched se ts  
only.

CAUTION: When adjusting belt ten
sion, apply pressure at center of gener
ator, never against either end frame.

GENERATING SYSTEM 
TROUBLE SYMPTOMS

Abnormal operation of the generating system  
is  usually indicated by one o r m ore of the follow
ing symptoms:

1. B attery undercharged (low specific gravity 
of electrolyte).

2. B attery using an excessive amount of w ater, 
indicating an extrem ely high charging ra te .

3. Excessive generator noise or vibration.
4. F ailure of indicator lamp to illum inate 

when ignition o r control switch is turned on (engine 
not running).

5. Indicator lamp continues to glow with en
gine running.

6. Indicator lamp fails to go out when ignition 
o r control switch is turned off.

7. A m m eter shows a high charging ra te  with 
a fully charged battery .

8. A m m eter shows a low or no-charge with a 
partia lly  discharged battery .
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ENGINE ELECTRICAL 6Y-26

F 2 3 4 JUMPER
LEAD

WIRING HARNESS 
CONNECTOR tpms/33

Figure 5 —Jumper Lead Connections for Testing 
Indicator Lamp Circuit (TypicalI

GENERATOR ON-VEHICLE TEST

The following is  a  lis t  of the m ost common 
generator defects encountered:

1. Open o r shorted  generator diodes.
2. Open, shorted, o r grounded s ta to r winding.
3. Open, shorted, o r grounded field winding.
4. Worn generator brushes.
5. Excessive generator noise.

G enerator diodes and s ta to r windings should 
be checked as explained under "G enerator Output 
T est"  la te r  in th is section. If a defect is  indicated 
by this test, rem ove the generator and rep a ir.

G enerator field windings and brushes should 
be checked as outlined under "Charging System 
Trouble Analysis C hart" la te r in th is section. If 
th is check indicates a defect in the field winding, 
rem ove the generator and rep a ir. Replace worn 
b rushes as explained under "G enerator B rush Re
placem ent" la te r  in th is section.

£ =fr\
Jumper 

Lead

WIRING HARNESS
CONNECTOR TPM-9734

Figure 6—Checking Indicator Lamp Wiring

Excessive generator noise is  usually the r e 
su lt of one or m ore of the following:

1. B rush  "Squeal" caused by a hard  spot on 
one of the brushes or rough o r dirty slip rings.

To check for brush "Squeal," remove gener
a to r drive belt and spin generator drive pulley by 
hand. Lift brushes off slip rings and spin drive 
pulley again. If noise disappears, clean and inspect 
slip rings and rep lace brushes if worn.

2. Dry or rough bearings in generator end 
fram e.

IMPORTANT: Dry o r rough bearings may be 
the re su lt of over-tightening generator drive belt(s). 
loose generator mountings, o r an unbalanced gen
e ra to r fan o r pulley. Remove generator and rep a ir.

3. A defective diode o r s ta to r resulting  in an 
e lec trica l unbalance.

To check for a defective diode or s ta to r, p e r 
form  "G enerator Output T est" explained la te r  in 
th is section. If a defect is  indicated by this test, 
rem ove generator and rep a ir.

GENERATOR CHARGE INDICATOR 
LAMP CIRCUIT TEST

NOTE: R efer to procedure outlined in "Charg
ing System Trouble Analysis C hart" la te r  in this 
section to determ ine whether something other than 
a generator o r regulator defect is  indicated before 
proceeding with this tes t which applies to vehicles 
equipped with a charge indicator lamp.

1. Check the indicator lamp bulb which may be 
burned out. Make sure socket is fully engaged.

2. Check wiring connections at junction.
3. Lift the regulator term inal latch slightly, 

then pull connector from  regulator term inals.

CAUTION: Do not allow any leads to 
contact a ground or "live" wire or term
inal except as directed. A heavy cloth, 
taped in position below regulator term - 
inals, will assist in preventing contact.

4. R eferring to figure 5, in sert jum per lead 
(J-9782-1) into #4 term inal socket in harness con
nector and ground the other end to regulator base 
as illustra ted . M omentarily (not m ore than 10 sec 
onds) turn  on ignition or control switch. Indicator 
lam p should light. If not, check for open circu it in 
w iring between the jum per lead and switch, switch 
and horn re lay , and to the battery.

5. If indicator lamp comes on when #4 socket 
In wiring harness connector is  grounded (fig. 5), 
connect jum per lead between w iring harness con
nector term inals "F " and #4 as shown in figure 6. 
Turn ignition or control switch on m om entarily.

a. If light comes on, and open circu it exists 
within the regulator. R efer to regulator te s ts  la te r.
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ENGINE ELECTRICAL 6Y-27

b. If light does not come on, an open c ircu it 
ex ists between the connector and generator o r in 
the field  circu it within generator.

c. Use a long jum per lead between the #4 
socket in harness connector and the "F" (field) 
term inal at generator. If light then comes on, the 
generato r field  c ircu it is  good and an open c ircu it 
ex ists in wiring between "F" term inal on regulator 
and "F " term inal on generator. If light does not 
come on, an open c ircu it exists in the generator 
field c ircu it.

6. If, with all wiring connected norm ally, and 
the indicator lamp comes on when ignition o r con
tro l switch is  off, a defective diode is  indicated.

GENERATOR OUTPUT TEST 
ON VEHICLE

R efer to procedures outlined in "Charging 
System  Trouble Analysis C hart" la te r  in this sec
tion to determ ine whether something other than a 
generator defect is  indicated before proceeding.

QUICK TEST FOR OUTPUT
1. Connect voltm eter "POS" lead to generator 

output term inal and "NEG" voltm eter lead to ground 
on chassis .

2. S tart engine and tu rn  heater motor to med
ium speed position.

3. Increase engine speed until voltm eter read 
ing does not increase  and reco rd  reading.

IMPORTANT: DO NOT EXCEED 2000 RPM.

4. Disconnect ground (NEG) cable from  the 
battery .

5. If voltm eter reading is  lower than in Step 
3 above, a defective generator is  indicated. Remove 
generator and rep a ir.

GENERATOR OUTPUT TEST 
(EXCEPT 9000590 REGULATOR)

1. Disconnect positive cable from  battery .
2. Remove w ire from  "BAT" term inal on gen

e ra to r, and connect an am m eter between w ire and 
"BAT" term inal on generator (fig. 7).

3. Install a vo ltm eter between the generator 
"BAT" term inal and "GRD" term inal.

4. Pull latch on regulator upward to disengage 
from  connector, then pull w iring harness connec
to r  from  regulator. Connect a  jum per leadbetween 
"F". term inal socket and #3 socket a s  shown in 
figure 8.

IMPORTANT: With wiring connected as shown 
in figure 7, the voltage regulator is  taken out of 
the c ircu it, and causes fie ld  to be energized by full 
battery  voltage. G enerator output voltage m ust be 
controlled by loading the battery  with a carbon

Figure 7—Connections for Testing Generator 
O utput (Except 9000590 Regulator) (Typical)

p ile  o r turning on vehicle accesso rie s . Do n o tp e r- 
m it voltage to exceed setting specified for regu
la to r as lis ted  in "Specifications."

5. Connect a tachom eter to engine, then con
nect positive cable to battery  and s ta rt engine. 
Adjust engine speed and carbon p ile (if used) o r 
with vehicle accesso rie s  to provide ra ted  voltage. 
Ratings fo r each generator a re  given in "Specifi
cations" at end of th is section. If generator does 
not produce cu rren t within its  ra ted  capacity, it 
can be considered defective and in need of rep a ir.

NOTE: P rocedure for replacing generator a re  
given la te r .

6. Remove instrum ents and jum per lead and 
connect wiring harness connector to regulator.

7. If no defects w ere discovered by the fo re
going te s ts , yet the battery  rem ains undercharged, 
adjust voltage regulator setting as explained under 
applicable regulator la te r  in this section.

CONNECTOR AT REGULATOR T-641-1

Figure 8 —Generator O utput Test (Jumper Lead Connections 
at Regulator) (Except 9000590 Regulator) (Typical)
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ENGINE ELECTRICAL 6Y-28

VOLTMETER

urn
WIRING HARNESS 

VIEW A-CHECKING FIELD 
RELAY UNIT

VIEW B-CHECKING GENERATOR FIELD 
CIRCUIT USING VOLTMETER

TO POSITIVE POST 
ON BATTERY

VIEW C-CHECKING GENERATOR FIELD 
CIRCUIT USING OHMMETER

VOLTMETER

TO GROUND 
w  ON GENERATOR

WIRING HARNESS

VIEW D-CHECKING FOR EXCESSIVE
RESISTANCE T - 1 5 4 7

Figure 9—Using Adapter (J-21600) to Check Generator Output (Full Transistor Regulator)
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ENGINE ELECTRICAL 6Y-29

GENERATOR OUTPUT TEST 
(WITH 9000590 REGULATOR)

1. Connect a voltm eter to the adapter as shown 
in View A, figure 9.

2. Turn on the ignition o r control switch.
3. O perate generator at specified speed and 

check fo r ra ted  output as given in "Specifications" 
a t end of this section. Load the battery  with a 
carbon pile o r vehicle accesso rie s  (if needed) to 
obtain ra ted  output. If generator does not produce 
ra ted  output, rep a ir or rep lace the generator.

GENERATOR FIELD CIRCUIT CHECK 
(WITH 9000590 TYPE REGULATOR)

1. Connect a voltm eter to the tes t adapter as 
shown in View B, figure 9.

2. Turn the ignition o r control switch on.
3. If the voltm eter indicates zero volts, check 

the generator field as follows:
a. Turn the ignition or control switch off and 

disconnect the battery  ground strap .
b. Disconnect the adapter from  the regulator.
c. Connect an ohm m eter to the adapter as 

shown in View C, figure 9.
d. If the ohm m eter indicates high, there  is  an 

open, o r excessive resistan ce  in the field winding, 
o r  in wiring between regulator positive term inal 
and generator FI term inal.

e. If the ohm m eter indicates low, the winding 
is  shorted  o r grounded.

NOTE: Since the reading is  taken through the 
adapter, leads, b rushes and slip  rings, the ohm
m ete r reading on a good field winding will be 
slightly higher than the specified value. This is 
because the specified value is  for an ohm m eter 
reading directly  a c ro ss  the slip  rings.

f. Disconnect ohm m eter and reconnect the 
battery  ground s trap .

4. If the voltm eter indicates battery  voltage, 
the regulator is  shorted  and must be replaced, or 
the generator field winding is open o r grounded. 
Check as follows:

a. To check the generator field, tu rn  the ig
nition o r control switch off and disconnect battery  
ground strap .

b. Disconnect te s t adapter from  the regulator.
c. Connect an ohm m eter to the adapter as 

shown in View C, figure 9.
d. If the ohm m eter indicates high, th ere  is  an 

open, o r  excessive resistan ce  in the field winding, 
o r in the wiring between regulator positive te rm 
inal and generator F I term inal.

e. If the ohm m eter indicates low, the winding 
is  shorted  o r  grounded.

f. Disconnect ohm m eter and reconnect the 
battery  ground s trap .

g. To check the regulator, connect a volt-

Figure 10—Testing Regulator Field Relay 
(Two-Unit Type Regulator)

m eter as shown in View A, figure 9, and operate 
the engine at m oderate speed. If the voltage is  un
controlled and in creases with speed to values above 
the specified setting range, replace or rep a ir the 
regulator.

REGULATOR UNIT FIELD RELAY 

TEST ON VEHICLE

If generator charge indicator shows no charge, 
the regulator field  re lay  or possibly the generator 
is  at fault. To determ ine which is at fault, proceed 
as follows:

1. Make connections at regulator and connec
to r term inals as shown in figure 10.

Figure 17 —Testing Field Relay Closing Voltage  
Two-Unit Type Regulator (Typical)
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ENGINE ELECTRICAL 6Y-30

Figure 12—Connections for Testing Regulator Voltage 
Setting (Two-Unit Type RegulatorI

2. S tart engine and operate at fast idle and 
observe voltm eter reading. If reading is 5 volts or 
over and indicator shows no charge, the field  relay  
is  defective and must be checked.

3. If voltm eter reading is  below 5 volts on the 
1119515 regulator or 8 volts on the 1119507 regu
la to r, trouble is  in the generator.

4. The field relay closing voltage can be check
ed on the vehicle as follows:

NOTE; R efer to figure 11 for te s t connections.
a. Connect a 100-150 ohm variable re s is to r  

and a voltm eter to the te s t adapter as  shown in 
figure 11.

Figure 13—Testing Voltage Setting (Two-Unit Regulator)

NOTE: If a 0-50 ohm variable re s is to r  (J-21260) 
is used, it will be necessary  to add a 15 and a 115 
ohm re s is to r  in sam e se r ie s  to provide the r e 
quired resistance .

b. Turn re s is to r  to open o r "full resis tan ce"  
position. Leave ignition o r control switch off.

c. Slowly decrease resistan ce  and note the 
closing voltage. Voltage should be 1.5 to 3.2 volts 
on the 1119515 regulator o r 3.8 to 7.2 volts 
on the 1119507 regulator. If necessary , adjust volt
age by bending the arm atu re  support heel iron.

REGULATOR VOLTAGE TEST 
ON VEHICLE

The voltage at which the regulator operates, 
varies  with changes in regulator am bient tem per
atu re which is  the tem peratu re  of a ir  at a distance 
of %-inch from  the regulator.

NOTE: The 9000590 type regulator is  not 
noticably affected by changes in tem perature.

GENERATING SYSTEM WITH 
TWO-UNIT TYPE REGULATOR

NOTE: On som e generating system s, No. 2 
term inal on regulator is energized by system  volt
age ra th e r than by voltage at generator "R" te rm 
inal.

1. R efer to figure 12 which shows a ll te s t 
equipment connected into system . F igure 13 shows 
use  of special adapter and jum per lead  at regulator.

2. Connect an am m eter and a %-ohm re s is to r  
with a rating of 25 watts o r m ore in se r ie s  in the 
c ircu it at the "BAT" term inal on the generator 
(fig. 12). In the event the battery  is  discharged, the 
%-ohm re s is to r  w ill lim it the generator output to
10 am peres o r le ss  which is  required, when check
ing and adjusting the voltage setting.

3. Install special adapter as shown in figure 
12. Use a 25 ohm 25 watt variable re s is to r  in 
se r ie s  with the generator field windings at the 
regulator "F" term inal, and connect a jum per lead 
from  the #3 adapter lead to the generator "BAT" 
term inal as  shown. Connect a voltm eter from  the 
#3 adapter lead to ground as shown. Turn the r e 
s is to r  to the closed o r "no resis tan ce"  position.

4. Secure a therm om eter close to regulator to 
estab lish  operating tem peratu re. With all access
o ries  and lights off, s ta r t  and operate engine for 
15 minutes at 1500 engine rpm .

5. After w arm -up, cycle generator as follows:
a. Turn variable re s is to r  to "O FF” o r "FULL 

RESISTANCE" position.
b. Disconnect lead at #4 term inal of harness 

connector m om entarily, then reconnect lead.
c. Return variable re s is to r  to the closed or 

"no re s is tan ce"  position.
d. Bring engine speed up to approxim ately

WIRING HARNESS 
CONNECTOR
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ENGINE ELECTRICAL 6Y-31

Figure 14—Adjusting Voltage Setting (Two-Unit Regulator)

2500 rpm  and note the voltage setting. R efer to 
applicable "T em perature Voltage C hart" in "Speci
fications” at end of this section.

NOTE: The regulator unit should be operating 
on the upper or shorting contacts. If it will not 
operate on the upper contacts, the battery  is in 
extrem e state  of d ischarge, and must be at least 
partia lly  recharged before proceeding with test.

6. To prevent accidental grounding and con
sequent damage to in ternal regulator p a r ts  when 
removing o r installing regulator cover, perform  
the following steps in o rder listed:

a. Disconnect #4 lead at harness connector.
b. Disconnect jum per lead at generator "BAT" 

term inal.
c. Remove regulator cover.
d. Reconnect jum per lead to generator "BAT" 

term inal.
e. Connect #4 lead to harness connector.
7. To adjust the voltage setting, turn  adjusting 

screw  as shown in figure 14.
IMPORTANT: Always turn  screw  clockwise to 

make final setting to insure  spring-holder being 
against head of adjusting screw . If necessary , pry 
holder up against screw  head before turning screw  
clockwise.

8 . After making the setting, cycle the gener
a to r again as d irected  previously in Step 5.

9. Operate engine at approxim ately 2500 rpm  
and note voltage setting. Readjust if necessary .

10. Check the voltage setting while operating 
on the lower set of contacts as follows:

Slowly increase  the resistance  of the variable 
re s is to r  with the engine operating at 2500 rpm  
until the regulator begins to operate on lower set 
of contacts. Then, note the change in voltage read
ing. The upper se t voltage should be 0.1 to 0.4 
volt higher than on lower contacts.

The m ost desirable method for determ ining 
that the regula tor is  operating on the lower se t of 
contacts when the cover is  installed is  to use ea r
phones (if available) connected ac ross the regulator

Figure 15—Connections for Testing 7176374 or 1116378 
Regulator Voltage Setting (Typical)

"F" term inal to ground. As the variable re s is to r  
is turned, and operation changes from the upper set 
of contacts to the lower set, the earphones sound 
will fade away and stop completely and then re tu rn  
when the lower set of contacts begin to operate. 
The alternate  method is  visual observation, but 
th is is le ss  desirable because the cover must be 
rem oved which affects tem perature stabilization.

NOTE: If turning the variable re s is to r does 
not cause the regulator to operate on the lower set 
of contacts, re tu rn  the variable re s is to r  to the "no
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ENGINE ELECTRICAL 6Y-32

resistance"  position, tu rn  the carbon p ile to  slight
ly load the battery , and then adjust the variable 
re s is to r  to cause the regulator to operate on the 
lower se t of contacts. Usually, turning on the ve
hicle head lights can substitute for the carbon pile.

The difference in voltage between the oper
ation of the upper se t of contacts and the lower 
se t is  increased  by slightly increasing the a ir  gap 
between the arm atu re  and center of core and de
creased  by slightly decreasing the a ir  gap using 
nylon adjusting nut. This adjustm ent can be made 
while the regulator is  operating. If necessary  to 
make th is a ir  gap adjustm ent, recheck the voltage 
setting of both se ts  of contacts.

11. Always make final voltage te s t a fte r the 
regulator cover is  installed.

IMPORTANT: Observe special procedure in 
Step 6 previously when installing and removing 
regulator cover.

12. The regulator can be removed and checked 
as directed  la te r  under applicable "Voltage Regu
la to r .”

SYSTEM WITH 1116374 OR 
1116378 REGULATOR

NOTE: On vehicles equipped with the No. 
1116374 regulator, voltage is controlled by battery 
voltage ra th e r than by "R" term inal.

1. Make connections as shown in View A, fig
u re  15.

NOTE: V oltm eter is  connected between regu
la to r "F "  term inal and #2 term inal and jum per 
lead is  connected between regulator #2 term inal 
and #3 term inal.

CAUTION: DO NOT leave jumper lead 
connected longer than five minutes.

jum per lead is connected between regula tor #2 and 
# 3  term inals.

b. Make connections as shown in View B, P a rt
2, figure 15, and record  the voltage drop.

c. Add voltage in Step a. to voltage in Step b. 
above. If total voltage (a. + b.) is above .25 volt, 
check system  wiring for high resistance .

d. If total voltage in Step c. is  below .25 volt, 
make connections as shown in View C, figure 15; 
then with switch on, operate engine at 1,275 rpm  
for 15 m inutes. Leave cover on regulator. P lace 
a therm om eter %-inch from  regulator cover and 
com pare voltage with "Specifications" given in 
"T em perature Voltage C hart" at end of th is section.

4. If voltage is not within specified range, 
replace the regulator.

5. If voltage is  within specified range, remove 
plug and tu rn  the slotted ad juster inside regulator 
(fig. 16). Use a thin, flat-bladed instrum ent.

6. To ra ise  the voltage setting, tu rn  slotted 
adjusting plug one notch (clockwise), then check 
fo r an improved battery condition afte r a serv ice 
period  of reasonable length.

NOTE: After two notches in each direction 
th e re  is a positive stop.

7. To lower the voltage setting, tu rn  slotted 
adjusting plug one notch (counterclockwise), then 
check for an improved battery  condition after a 
serv ice period  of reasonable length.

8. If regulator cannot be adjusted to a value 
within the specified range, replace the regulator.

NOTE: If repeated regulator fa ilu res a re  ex
perienced on the vehicle, but no defects a re  found, 
a shorted, grounded, or open generator field wind
ing, o r grounded leads of an in term ittent nature 
should be suspected.

2. If voltage in Step 1 is  less  than 0.9 volt or 
g re a te r  than 2.0 volts, replace the regulator.

3. If voltage in Step 1 was between 0.9 and 2.0 
volts, proceed as follows:

a. Make connections as shown in View B ,P a r t
1, figure 15. and reco rd  the voltage drop.

NOTE: Voltage is  connected between battery 
positive term inal and regulator #3 term inal, and

Figure 16—Adjusting Voltage Setting (Typical)

GENERATING SYSTEM WITH 
9000590 REGULATOR

1. Connect a voltm eter to the adapter as  shown 
in View A, figure 9.

2. Turn all accesso ries off.
3. Operate generator at approxim ately 3,000 

rpm  (approx. 1200 engine rpm).
4. The generator output should be at least 10 

am peres below the ra ted  generator output for this 
check.

5. To adjust voltage setting, rem ove plug and 
turn  slotted adjusting button inside regulator (fig. 
16). Use a thin flat-bladed instrum ent.

6. For an undercharged battery, ra ise  voltage 
setting by turning one notch (clockwise) and then 
check for an improved battery  condition after a 
serv ice  period of reasonable length.

NOTE: A fter two notches in each direction, 
there  is  a positive stop.

7. For an overcharged battery , lower voltage 
setting by turning one notch (counterclockwise) 
and then check for an im proved battery condition
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ENGINE ELECTRICAL 6Y-33

afte r a serv ice period of reasonable length.
8 . If the regulator cannot be adjusted to a 

value within the specified range, replace or rep a ir 
the regulator.

NOTE: If repeated regulator fa ilu res a re  ex
perienced  on the vehicle, but no defects a re  found, 
a shorted, grounded, o r  open generator field wind
ing, o r grounded leads, of an in term ittent nature 
should be suspected.

TAILORING THE VOLTAGE SETTING

The proper setting is  obtained when the battery 
rem ains fully charged w itha minimum use of w ater.

If any c ircu it defects a re  found, yet the battery 
rem ains undercharged, ra ise  the setting by 0.3 
volts, then check the battery  over a period  of tim e 
to see if im provem ents w ere achieved; re se t reg 
u lator if necessary . If the system  is  overcharging, 
lower the setting by 0.3 volts, then check battery 
over a period  of tim e.

GENERATOR REPLACEMENT

Due to variations in design and equipment on 
vehicles using A.C. generators, the replacem ent 
procedures will vary accordingly. The rem oval and 
installation instructions given following a re  in
tended only as a guide. Additional operations will 
be required  on som e vehicles to remove other 
equipment to perm it access to generator, belts, 
and /o r brackets.

GENERATOR REMOVAL
1. Disconnect negative battery cable from  

battery .

CAUTION: It is important that bat
tery negative terminal be disconnected, 
since generator will be damaged if wiring 
or terminals are accidentally shorted or 
grounded while being disconnected.

2. On 42-, 61-, and 62-amp generators, de
p re ss  lock on connector and pull connector out of 
socket on generator. Pull rubber boot off "BAT" 
term inal and rem ove term inal nut. Disconnect w ire 
from  "GRD" term inal and rem ove wiring clip.

On the 130-amp generator, remove nuts and 
w ashers from  harness leads at generator te rm in 
a ls . Remove harness clip from  generator, then pull 
leads from  term inals.

3. Loosen adjusting arm  pivot bolt and gener
a to r to mounting bracket bolts. Move generator to 
loosen drive belt(s) and rem ove from  generator 
pulley.

4. Remove adjusting arm  pivot bolt and gen
e ra to r to mounting bracket bolts; then remove 
generator.

GENERATOR INSTALLATION
IMPORTANT: Be su re  negative battery  cable 

is  disconnected from  battery . Failure to disconnect 
the negative battery  cable may re su lt in damage 
to generator.

1. Attach generator to mounting bracket and 
install adjusting arm  pivot bolt.

2. P lace drive belt(s) over generator drive 
pulley and adjust belt tension as explained under 
"Drive Belt Tension Adjustment" previously. Tight
en flange type lock nuts and mounting bolts to 
torque recommended in "Specifications" at end of 
th is section.

3. On 42-, 61-, o r 62-amp generators, push 
the wiring harness connector into socket, making 
su re  lock on connector engages end fram e. P lace 
harness clip on ground term inal marked "GRD" 
and connect ground w ire to term inal.

On the 130-amp generator, connect harness 
leads to respective generator term inals, then in
sta ll attaching nuts and w ashers. Install harness 
clip.

4. Attach red  w ire to "BAT" term inal on gen
e ra to r and fit boot over term inal.

5. P erfo rm  "G enerator Output T est" described 
previously to determ ine if generator is operating 
properly  and that regulator is correctly  adjusted.

GENERATOR BRUSH REPLACEMENT

NOTE: B rush  replacem ent on 42-, 61-, and 
130-amp generator models requ ires partia l d is
assem bly of the generator and is considered ap a rt 
of the unit overhaul procedure.

Figure 17—Generator Brush Replacement 
(Model 1117754) (Typical)
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ENGINE ELECTRICAL 6Y-34

Figure J  8 —Generator Brush Replacement 
<Model 11177561 (Typical)

GENERATOR BRUSH REPLACEMENT 
(MODEL 1117754) (Fig. 17)

1. Remove screw s from  brush holder cover 
and remove cover.

2. Remove nut retaining indicator light w ire 
to connector and disconnect lead from  post.

3. Remove two screw s which attach condenser 
and brush  holder to re a r  end fram e.

NOTE: Condenser lead is  connected inside the

g enerato r. Leave condenser with generator.
4. Remove brush  holder, brushes, and brush 

springs from  generator end fram e.
5. Position brush springs and brushes in 

b rush  holder and in se rt a pin through hole in brush  
holder and brushes to re ta in  in position.

6. Position brush holder and brushes in end 
fram e, then secure brush and condenser leads to 
term inals  as shown in figure 17.

7. Install b rush holder mounting screw s and 
tighten firm ly .

8. Remove pin from  brush holder and check 
to be su re  all leads a re  properly  connected. Install 
cover over brush holder.

GENERATOR BRUSH REPLACEMENT 
(MODEL 1117756) (Fig. 18)

1. Remove cover from  brush holder.
2. Remove nuts and w ashers from  brush  te rm 

inals i
3. P re s s  down and in on brush spring and back 

assem bly to disengage from  brush holder. Lift both 
brush  assem blies out of cavities in brush holder.

4. Position both brush  assem blies in cavities 
in brush holder as shown in figure 18.

5. Attach brush leads to term inals and secure 
with nuts and w ashers. Tighten nutq firm ly.

6. Position a brush spring and back assem bly 
over each brush, then p re s s  down on spring and 
back assem bly to engage lock tangs in brush  holder.

7. Position cover over brush  holder and se 
cure with screw .

TWO-UNIT TYPE REGULATOR 
(MODEL 1119507 OR 1119515)

GENERAL

The two-unit type voltage regulator is used on 
a ll models equipped with the 42-, o r  61-amp gen-

Figure 19—Regulator with Cover Removed

erating system . Operation of regulator and other 
affiliated generating system  units is  explained 
previously under "Generating System General 
D escrip tion .”

REGULATOR REPLACEMENT

NOTE: On conventional cab models the voltage 
regulator is  mounted on engine side of dash panel. 
On steel and aluminum tilt cab models the regula
to r is  mounted on the rad ia tor front support o r on 
the transm ission  control island front support. On 
"R" models, the regulator is  mounted on the re a r  
elec trica l equipment control panel.

REMOVAL
1. Disconnect the negative cable from  battery .
2. Carefully lift up on regulator wiring harness 

connector with one hand with the o ther, pull 
harness connector from  regulator.

3. Remove regulator mounting screw s, then 
rem ove regulator assem bly.
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ENGINE ELECTRICAL 6Y-3S

Figure 20—Adjusting Point Opening

INSTALLATION
IMPORTANT: Make su re  negative battery  cable 

is  disconnected from  battery .
1. P lace reg u la to r-to -genera to r ground w ire 

(if used) on regulator mounting and install regula
to r attaching screw s.

2. Lift up on regulator term inal latch and in
s e r t  wiring harness connector over regulator te rm 
inals.

IMPORTANT: Make su re  connector is  fully 
engaged over term inals and locked in position. 
Check by attem pting to pull connector apart.

3. Connect battery  cable to battery  term inal.

GENERAL INSPECTION

With the regulator assem bly on work bench, 
rem ove the cover (fig. 19) and inspect various 
components, connections, and contact points for 
signs of damage.

VOLTAGE REGULATOR UNIT CHECK

CLEANING CONTACT POINTS
If the contact points a re  dirty  o r  oxidized, 

they m ust be cleaned before any adjustm ents a re  
made since the cleaning may change the mechan
ica l settings. The upper contacts may develop 
slight cavities. These su rfaces should be cleaned 
to bare  metal with #400 silicone carbide paper 
o r equivalent folded over, then pulled back and 
forth  between contacts.

It is  not necessary  to remove the cavities en
tire ly . The lower contacts a re  of softer m aterial; 
use a piece of cloth with solvent to remove any 
discoloration.

IMPORTANT: DO NOT USE AN ABRASIVE 
ON THESE POINTS.

A fter contacts have been cleaned they should 
be washed with a solvent (non-toxic type) to r e 
move any foreign m ateria l.

Figure 2 J—Adjusting A ir Gap

CHECKING AND ADJUSTING 
CONTACT POINT OPENING

With the lower contacts touching, m easure the 
point opening between the upper contacts as  shown 
in figure 20. Point opening should m easure 0.014". 
Adjust by bending the upper contact arm  as shown.

CHECKING AND ADJUSTING AIR GAP
M easure a ir  gap with a0 .057-inchfeeler gauge 

between the arm atu re  and the core when lower 
contacts a re  just touching as shown in figure 21. 
To adjust the a ir  gap, tu rn  the adjustm ent nut lo
cated on the contact support.

NOTE: Only an approxim ate a ir  gap setting 
should be made by the fee le r gauge method above. 
The final setting m ust be whatever is  required  to 
obtain the specified difference in voltage between 
the upper and lower contacts. Instructions for 
making final setting a re  explained previously. See 
"Regulator Voltage Test (On Vehicle)."

FIELD RELAY UNIT CHECK

Four checks are  requ ired  on the field relay:

Figure 22—Adjusting Field Relay A ir Gap
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ENGINE ELECTRICAL 6Y-36

Figure 23—Adjusting Field Relay Contact Points

(1) Checking and cleaning contact points, (2) Check
ing and adjusting a ir  gap, (3) Checking and adjust
ing contact point gap, (4) Checking and adjusting 
the closing voltage.

NOTE: Check closing voltage as ejqplained 
previously under "Regulator Unit Field Relay Test 
on Vehicle."

CHECKING AND CLEANING 
CONTACT POINTS

If points appear to be pitted o r burned, clean 
points using a thin cut file.

IMPORTANT: Remove only enough m ateria l to 
clean points. NEVER use em ery cloth o r sandpaper 
to clean points.

CHECKING AND ADJUSTING AIR GAP
R eferring to figure 22, in se rt a 0.030 inch 

gauge between the arm atu re  and core and exert 
just enough p re ssu re  on the arm atu re  to allow it 
to touch the gauge. The contact set should just 
close at this tim e. Adjust by bending the flat con
tact support spring.

CHECKING AND ADJUSTING 
CONTACT POINT GAP

R eferring to figure 23, in sert an 0.030 inch 
fee ler gauge between the contact points with the 
arm atu re  in its  norm al re s t position.

The point opening can be adjusted by bending 
the relay  heel iron.

TRANSISTORIZED TYPE REGULATOR 
(MODEL 1116374 OR 1116378)

GENERAL

The tran sis to rized  regulator (fig. 24) is  used 
on models equipped with the 62- or 130-amp gen
e ra to r as shown in "Model Application C h a rt"p re 
viously.

The regulator is  composed of tran s is to rs , 
diodes, capacitors and re s is to rs  which form  a

ACCESS PLUG TO 
VOLTAGE ADJUSTMENT

Figure 24—Transistorized Type Regulator (Typical)

completely static e lec trical unit containing no 
moving p a rts .

The function of regulator is to lim it voltage to 
a given value. The voltage at which generator is 
lim ited is  determ ined by the regulator adjustm ent 
which, when adjusted, rem ains practically  unchang
ed. R efer to "Regulator Adjustment" la te r in section.

CAUTION
The field wire terminal must not be 

grounded or flashed when regulator is 
connected into circuit as instant damage 
to transistors will result.

OPERATING PRINCIPLES

In the c ircu it illu s tra ted  in figure 2 in "Gen
erating System General D escription" section, when 
ignition switch is  closed and engine is  not running, 
the am m eter will show a discharged condition o r 
the indicator lamp will "light,” to indicate the gen
e ra to r is not charging. The curren t flow can be 
traced  from  the battery to the "BAT" term inal on 
the ignition switch, through the indicator lamp and 
re s is to r , then to No. 2 o r 4 term inal on the regu
la to r. F rom  here it continues to flow through tran 
s is to r  TR-1 to "F" term inal on the regulator and 
on through the generator field winding to ground, 
completing the c ircu it back to the battery.
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ENGINE ELECTRICAL 6Y-37

When the engine is  s ta rted  and generator be
gins to operate, A.C. voltages a re  induced in the 
generator s ta to r windings. These voltages a re  
changed or rectified  to D.C. voltage which appears 
a t the output, o r "BAT" term inal on the generator. 
The generator then supplies cu rren t to charge the 
battery  and operate vehicle accesso ries.

On 62-amp system s voltage from  the "R" 
term inal on the generator is im pressed  through 
the regulator #2 term inal and through the field re 
lay winding, causing the relay contacts to close. 
This connects the regulator #4 term inal directly  to 
battery  through the field relay contacts, causing 
the indicator lamp to go "OUT." G enerator field 
cu rren t then flows from  the generator o r  battery  to 
the regulator #3 term inal, then through the field 
re lay  contacts and tran s is to r  TR-1 to the gener
a to r field  winding.

As generator speed increases, the voltage 
reaches the p re -s e t  value and components in the 
regu la to r cause tra n s is to r  TR-1 to alternately 
"turn-off" and "turn-on" the generator field  volt
age. The regulator thus operates to lim it the gen
e ra to r output voltage to the p re -s e t  value.

NOTE: An am m eter type charge indicator is 
used as standard  equipment on conventional cab 
models and is  available as  optional equipment on 
s tee l tilt cab models. A voltm eter type charge 
indicator is  available as optional equipment on 
a ll models.

ANALYZING CHARGING 
SYSTEM TROUBLES

NOTE: P rocedures for analyzing o r checking 
charging system  trouble a re  explained previously.

Adapter (J-9782-3) may be used at the regu
la to r to facilitate checking circu its .

If trouble is located in the generator during 
the te s t procedures, re fe r  to the applicable gener
a to r section for co rrec tive  procedures.

When analyzing the system , make su re  all 
connections between the battery , junction block, 
and generator a re  clean and tight, then remove the 
w iring harness connector from  the regulator and 
connect the adapter between the wiring harness 
connector and the regulator.

REGULATOR ADJUSTMENT

NOTE: R efer to "Charging System Trouble 
Analysis C hart" la te r  in th is section fo r proced
u re s  fo r analyzing and checking charging system  
m alfunctions.

1. Connect (POS) voltm eter lead to battery  
(POS) term inal on regulator and (NEG) voltm eter 
lead to ground on regulator.

2. Adjust engine speed to approxim ately 1500

rpm , then turn  heater to medium speed and turn  
all other e lec trical load "O FF." Disconnect (NEG) 
cable from  battery.

3. P lace a therm om eter (J-8529) approxim ate
ly lA-inch from  regulator cover and operate for 
approxim ately 15 minutes.

4. Compare voltm eter reading with those given 
under applicable regulator in "Specifications" at 
end of th is section.

5. If voltm eter is  not within lim its listed  in 
"Specifications," remove plug from  regulator cover 
and in se rt a thin-bladed screw driver into adjust
ment screw .

NOTE: A fter two notches in either direction 
th ere  is  a positive stop.

IMPORTANT: Do not force adjusting screw  
beyond norm al stop. Forcing the screw  beyond the 
norm al stop will destroy the regulator.

6. F or an undercharged battery , ra ise  voltage 
setting by turning adjusting screw  one notch (clock
wise) then check for an im proved battery  condition 
a fte r a serv ice  period  of reasonable length.

7. F or an overcharged battery , lower voltage 
by turning adjusting screw  one notch (counter
clockwise), then check for an im proved battery  con
dition a fte r a serv ice  period of reasonable length.

8. If the regulator cannot be adjusted to with
in lim its lis ted  in "Specifications," at end of th is 
section, rep a ir o r  replace the regulator.

REGULATOR REPLACEMENT 
AND REPAIR

REGULATOR REMOVAL
1. Disconnect the negative battery cable from  

battery .
2. Carefully lift up on regulator wiring h a r

ness connector with one hand and with the other, 
pull harness connector from  regulator.

I 3. Remove regulator mounting screw s, then 
rem ove regulator assem bly.

REGULATOR REPAIR
With the regulator on work bench remove the 

cover and inspect various components, connections, 
and field relay contact points for signs of damage.

If field  re lay  contact points a re  dirty or oxi
dized, they should be cleaned. The contact surfaces 
may oxidize and develop a slight cavity. These 
su rfaces should be cleaned to bare  m etal using a 
riff le r  file.

IMPORTANT: DO NOT file excessively.
If the voltage regulator cannot be adjusted to 

within specifications lis ted  at end of this section, 
rep lace the regulator assem bly.

REGULATOR INSTALLATION
IMPORTANT: Make su re  one battery  cable is
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ENGINE ELECTRICAL 6Y-38

disconnected from  battery .
1. P lace regu la to r-to -generato r ground w ire 

on regulator mounting and install regulator attach
ing screw s.

2. L ift up on regulator term inal latch and in

s e r t  wiring harness connector over term inals.
IMPORTANT: Make su re  connector is  fully 

engaged over term inals and locked in position. 
Check by attempting to pull connector apart.

3. Connect battery  cable to battery  term inal.

FULL TRANSISTOR TYPE REGULATOR 
(MODEL 9000590)

GENERAL

The full tran s is to r regulator illu stra ted  in 
figure 25, is used on vehicles equipped with the 
No. 1117756 (62-amp) generator and a separate  
field  re lay  unit.

The separate  field relay  is  used to disconnect 
the regulator feed (POS) term inal from  the battery 
c ircu it when the ignition o r control switch is  in the 
’’O FF” position.

NOTE: The field re lay  units a re  non-adjust- 
able o r repairab le . If the relay  becomes inoperative 
rep lace with a  unit of the sam e type.

CAUTION
The field wire terminal must not be 

grounded or flashed when the regulator is 
connected into the circuit as transistors 
will be instantly damaged.

OPERATING PRINCIPLES

NOTE: A generator, battery , separate  field 
re lay  unit, voltage regula tor, and an am m eter, 
voltm eter, o r charge indicator te ll-ta le  a re  used 
in the system . A schem atic w iring diagram  of the 
charging circu it is shown in figure 3 in "G enerat
ing System General Description" section previously.

When ignition or engine control switch is  c los
ed and engine is  not running, the field relay  wind

ing is  energized causing contacts to close.
With the contacts closed, generator field  cu r

ren t can be traced  from  the battery  through the 
relay  contacts to the regulator "POS" term inal. 
C urren t then continues through diode Dl and tran 
s is to r  TR-1 to the regulator "FLD" term inal, and 
then through the generator field winding to ground 
completing the circuit back to the battery.

When the engine is s ta rted  and generator be
gins to operate A.C. voltages a re  induced in the 
sta to r windings. These voltages a re  changed, o r 
rectified , to a D.C. voltage which appears at the 
output, o r "BAT” term inal on the generator. The 
generator then supplies cu rren t to charge the bat
te ry  and operate vehicle accesso ries.

As generator speed increases, the voltage 
reaches the p re -se t value and the components in 
the regulator cause tran s is to r TR-1 to alternately  
"turn-off" and "turn on" the generator field  volt
age. The regulator thus operates to lim it the gen
e ra to r output voltage to the p re -se t value.

ANALYZING CHARGING 
SYSTEM TROUBLES

NOTE: P rocedures for analyzing o r checking 
charging system  trouble a re  explained previously 
under "On-Vehicle Maintenance, T ests, and Ad
justm ents."

PANEL BOARD ASSEMBLY

Figure 25—Full Transistor Type Regulator Figure 26—Regulator with Bottom Plate Removed
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ENGINE ELECTRICAL 6Y-39

PO TEN T IO M ETER

<R-4)

Figure 27—Top Side of Panel Board Assembly

To check c ircu its it is  necessary  to use an 
adapter (J-21600) at regulator.

If the trouble is  located in the generator dur
ing the tes t procedures, re fe r to applicable gen
e ra to r section for co rrec tive  procedures.

When analyzing the system , make su re all 
connections between the battery , junction block, 
and generator, a re  clean and tight. Then remove 
the wiring harness connector from  the regulator, 
and connect the adapter between the wiring harness 
connector and the regulator.

When the trouble is found, it is  not necessary  
to make fu rther checks; however, it is  often ad
visable to complete all checks to insure that no 
other troubles exist.

The "Trouble Analysis C hart” on next page, 
provides a quick method of analyzing the failure, 
effect, and probable cause o r causes.

REGULATOR REPLACEMENT

REMOVAL
1. Disconnect the negative battery cable.
2. Carefully pull w iring harness connector 

f rom regulator.
3. Remove regulator mounting screw s, then 

remove regulator assem bly.

INSTALLATION
IMPORTANT: Make su re  the negative battery 

cable is  disconnected from  the battery.
1. P lace regu la to r-generato r ground w ire 

on regulator mounting and install regulator attach
ing screw s.

V O LT A G E

D IV ID ER

R ES ISTO R

(R-5)

FEED -B A C K  

C A P A C IT O R  (C - l )

F ILTER  

C A P A C IT O R  (C  :

PANEL BOARD (UNDERSIDE)

IPOS.

-FLD.
CIRCUITS WITHIN REGULATOR

Figure 28—Under Side of Panel Board Assembly

2. In se rt wiring harness connector into regu
la to r receptacle. Make su re  connector is fully en
gaged with term inals.

3. Connect battery  cable to battery term inal.

REGULATOR REPAIR

To check the regulator for defective compon
ents, proceed as follows:

1. Remove the bottom plate from  the regulator 
(fig. 26).

2. Remove the th ree  panel board attaching 
screw s identified by arrow s (fig. 26), and lift the 
assem bly from  the housing.

3. To aid in reassem bly, note o r make any 
identifying m arkings on the two tran s is to rs  and 
th e ir respective locations on the panel board and 
heat sink assem bly (fig. 28).

4. Note the insu lators between the tran s is to rs
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TROUBLE ANALYSIS CHART
C o m p o n e n t  F a i l u r e S y s t e m  E f f e c t P r o b a b l e  C a u s e

O u t p u t  T r a n s i s t o r  
S h o r t e d

H i g h  s y s t e m  v o l t a g e ,  
B a t t e r y  o v e r c h a r g e ,  
L i g h t s  b u r n i n g  ou t .

1. F  t e r i  i ina. l  of  g e n e r a t o r  h a s  b e e n  g r o u n d e d .
2 .  P o o r  j r o u n d  i n  s y s t e m  o r  p o o r  c o n n e c t i o n  a t  g e n e r a t o r  

o r r e g  i l a t o r .
3.  R e g u l a t o r  t o o  h o t .
4.  G r o u n  i i n  w i r i n g  b e t w e e n  F  o f  g e n e r a t o r  a n d  r e g u l a t o r .
5.  D e f e c t i v e  t r a n s i s t o r .
6.  S h o r t e d  f i e l d  i n  g e n e r a t o r .

O u t p u t  T r a n s i s t o r  
o p e n  e m i t t e r

N o  C h a r g e 1. S e v e n  g r o u n d  a t  F  t e r m i n a l  of  g e n e r a t o r .
2 .  S e v e n  g r o u n d  i n  w i r i n g  b e t w e e n  F  of  g e n e r a t o r  a n d  

r e g u l a  t o r .
3.  Cr e ne r  i t o r  f i e l d  c o m p l e t e l y  s h o r t e d .

D r i v e r  T r a n s i s t o r  
S h o r t e d

N o  C h a r g e 1. R e v e r s e  b a t t e r y  p o l a r i t y .
2.  H i g h  p o s i t i v e  t r a n s i e n t  f r o m  a n  e x t e r n a l  s o u r c e .
3.  D e f e c t i v e  t r a n s i s t o r .

D r i v e r  T r a n s i s t o r  
O p e n

H i g h  s y s t e m  v o l t a g e . 1. D e f e c t i v e  t r a n s i s t o r .

Z e n e r  D i o d e  S h o r t e d No  C h a r g e 1. R e v e r  ;e b a t t e r y  p o l a r i t y .
2.  H i g h  s / s t e m  v o l t a g e .
3.  D e f e c t i v e  z e n e r .

Z e n e r  D i o d e  O p e n H i g h  s y s t e m  v o l t a g e 1. D e f e c t  Lve z e n e r .
F i e l d  d i s c h a r g e  

D i o d e  o p e n
S h o r t e d  o u t p u t  t r a n s i s 
t o r  a n d  h i g h  s v s t e m  
v o l t a g e .

1. R e v e r  :e b a t t e r y  p o l a r i t y .
2.  D e f e c t i v e  d i o d e .

B a c k  b i a s  
D i o d e  o p e n

N o C h a r g e 1. S e v e r e  g r o u n d  a t  F  t e r m i n a l  o f  g e n e r a t o r .
Z.  S e v e r e  g r o u n d  i n  w i r i n g  b e t w e e n  F  of  g e n e r a t o r  a nd  

r e g u l a  ; o r .
3.  G e n e r a t o r  f i e l d  c o m p l e t e l y  s h o r t e d .
4.  D e f e c t . v e  d i o d e .

B a c k  b i a s
D i o d e  s h o r t e d

P o o r  s w i t c h i n g  w h i c h  
w o u l d  c a u s e  s h o r t e d  
o u t p u t  t r a n s i s t o r .

1.  F  t e r m i n a l  of  g e n e r a t o r  h a s  b e e n  g r o u n d e d .
2.  P o o r  g r o u n d  i n  s y s t e m  o r  p o o r  c o n n e c t i o n  a t  g e n e r a t o r
3.  R e g u l a t o r  t o o  h o t .
4.  G r o un c  i n  w i r i n g  b e t w e e n  F  o f  g e n e r a t o r  a n d  r e g u l a t o r .
5.  D e f e c t  v e  t r a n s i s t o r .
6.  S h o r t e  1 f i e l d  i n  g e n e r a t o r .
7.  D e f e c t  ve  d i o d e .

T r a n s i e n t  S u p p r e s s i o n  
D i o d e  o p e n

O u t p u t  t r a n s i s t o r  m a y  
s h o r t  f r o m  t r a n s i e n t s  - 
d e p e n d s  on  a p p l i c a t i o n .

1. R e v e r :  e b a t t e r y  p o l a r i t y .
2.  H i g h  p  j s i t i v e  t r a n s i e n t  f r o m  e x t e r n a l  s o u r c e .

F i l t e r  c a p a c i t o r  
O p e n

P o o r  s w i t c h i n g  m a y  o r  
m a y  n o t  f a i l  o u t p u t  
t r a n s i s t o r .

1. D e f e c t  v e  c o n n e c t i o n .
2.  D e f e c t  v e  c a p a c i t o r .

F e e d b a c k  c a p a c i t o r  
S h o r t e d

H i g h  s y s t e m  v o l t a g e . D e f e c t  v e  c a p a c i t o r .

F e e d b a c k  c a p a c i t o r  
O p e n

P o o r  s w i t c h i n g  w h i c h  
c o u l d  c a u s e  s h o r t e d  
o u t p u t  t r a n s i s t o r .

1.  P o o r  c D n n e c t i o n .
2.  D e f e c t  v e  c a p a c i t o r .

O p e n  r e s i s t o r  i n  
n e g a t i v e  s i d e  of  
v o l t a g e  d i v i d e r .  
O p e n  n e g a t i v e  s i d e  
o f  p o t e n t i o m e t e r .

H i g h  s y s t e m  v o l t a g e . D e f e c t  ve  r e s i s t o r  o r  p o t e n t i o m e t e r .

O p e n  r e s i s t o r  i n  
p o s i t i v e  s i d e  o f  
v o l t a g e  d i v i d e r .  
O p e n  p o s i t i v e  s i d e  
o f  p o t e n t i o m e t e r .

No  C h a r g e D e f e c t i v e  r e s i s t o r  o r  p o t e n t i o m e t e r .

O p e n  c o l l e c t o r  l o a d  
r e s i s t o r

N o  C h a r g e D e f e c t i v e  r e s i s t o r .

O p e n  d r i v e r  e m i t t e r  
- b a s e  r e s i s t o r

P o o r  s w i t c h i n g  w h i c h  
w i l l  s h o r t  o u t p u t  
t r a n s i s t o r .
H i g h  s y s t e m  v o l t a g e .

D e f e c t i  re r e s i s t o r .
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ENGINE ELECTRICAL 6Y-41

and the heat sink, and the insulators separating the 
heat sink from  the panel board (fig. 28).

5. Remove the transistor attaching screw s, 
and separate the tran sistors and heat sink from  
the panel board.

With the transistors separated from  the a s
sem bly, an ohmmeter may be used to check the 
transistors and components on the panel board for 
defects. An ohmmeter having a 1% volt ce ll, which 
i s  the type usually found in serv ice  stations, is  
recommended. The low range sca le  on the ohm
m eter should be used.

If a component part of the panel board is  found 
to be faulty, it should be replaced before proceed
ing with the remaining checks. A 25 watt soldering  
gun is  recommended, and a 60% tin 40% lead solder  
should be used when resoldering. Avoid excessive  
heat which may damage the panel board. Chip away 
any epoxy involved, and apply new epoxy which is  
com m ercially available. The component parts are  
identified in figures 27 and 28.

In order to check the panel board assem bly, 
it is  n ecessary  to unsolder the em itter-base re 
s is to r  at location shown in figure 29.

In a ll of the following checks, connect the ohm
m eter as shown, then reverse  ohmmeter leads to 
obtain two readings.

NOTE: Refer to figures 27 and 28 for identi
fication and location of following components:

FEED-BACK CAPACITOR (C l),
(Part A, Fig. 29)

If both readings are zero, the capacitor is  de
fective. V isually inspect for open soldered connec
tions and broken leads.

FILTER CAPACITOR (C2),
(Part B, F ig. 29)

If both readings are zero, the capacitor is  de
fective. V isually inspect for open soldered connec
tions and broken leads. To assem ble a new capac
itor properly, note location of the "+" identifying 
mark in figure 28.

SUPPRESSION DIODE (D4), (Part C. Fig. 29)
If the two readings are identical, the diode is  

faulty.

ZENER DIODE (D2). Part D, Fig. 29)
Replace the diode if  both readings are zero, 

or if both readings are infinite.

BACK-BIAS DIODE (D l), (Part E, Fig. 29)
Replace the diode if both readings are zero, 

if both readings are infinite, or identical.

FIELD-DISCHARGE DIODE (D3), (Part F, Fig. 29) 
Replace the diode if both readings are zero , if 

both readings are infinite, or if both are identical.

CHECKING
ZENER
DIODE

D

UNSOLDER

CHECKING
SUPPRESSION

DIODE

CHECKING CHECKING 
FILTER FEED-BACK 

CAPACITOR CAPACITOR
1-765

Figure 29—Checking Regulator Circuits

DRIVER-COLLECTOR RESISTOR (Part A, Fig. 30) 
If both readings are infinite, the res is to r  is  

open.

CHECKING

DRIVER-COLLECTOR

RESISTOR

A

CHECKING 

VO LTAGE- 

DIVIDER 

RESISTOR R-3 

B

CHECKING 

VO LTAGE- 

DIV IDER 

RESISTOR R-5

C

CHECKING

POTENTIOMETER

CHECKING  

POTENTIOM ETER t-766

Figure 30—Checking Regulator Circuits
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ENGINE ELECTRICAL 6Y-42

Figure 31 — Checking Transistors for Shorts

VOLTAGE-DIVIDER RESISTOR (R3),
(Part B, F ig. 30)

If one reading is  infinite or nearly infinite, or 
if  both readings are infinite or nearly infinite, the 
res isto r  is  open.

VOLTAGE DIVIDER RESISTOR (R5),
(Part C, Fig. 30)

If one reading is  infinite or nearly infinite, or  
if  both readings are infinite or nearly infinite, the 
res is to r  is  open.

POTENTIOMETER. (Parts D and E, F ig. 30)
If one reading is  infinite or nearly infinite in 

Part D, the potentiom eter is  open. If both readings 
are infinite in Part E, the potentiom eter is  open.

NOTE: When installing a new potentiom eter, 
locate the adjusting lev er  in a vertica l position  
(fig. 28), turn the potentiom eter resistan ce  adjust
ment to the middle position, then use a soldering  
iron to m elt the lever  into potentiom eter.

EMITTER-BASE RESISTOR 
(OHMMETER CHECK NOT ILLUSTRATED)

Since this re s is to r  has been unsoldered from  
the panel board at one end, m erely connect an ohm-

Figure 32—Checking Transistors for Opens

m eter acro ss  the re s is to r  -  an infinite reading in
dicates an open. Replace if defective.

DRIVER AND POWER TRANSISTORS 
(Refer to Fig. 31)

If both readings in Step 1 are zero , or if both 
readings are very low and identical, the transistor  
is  shorted. S im ilarly, if both readings in Step 2, 
or in Step 3, are zero or very low and identical, 
the transistor is  shorted.

DRIVER AND POWER TRANSISTORS 
(TR-1 AND TR-2), (Refer to Fig. 32)

If both readings in Step 1 are infinite, or if 
both readings are very high and identical, the tran
s is to r  is  open. Sim ilarly, if  both readings in Step
2 are infinite or very high and identical, the tran
s is to r  is  open.

REASSEMBLY AND FINAL CHECK
During assem bly, coat with silicon e grease  

both sid es  of the flat insulators used between the 
transistors and heat sink, and also  the heat sink on 
the sid e on which the transistors are mounted. The 
silicon e  grease in creases heat conduction.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE ELECTRICAL 6Y-43

TROUBLE ANALYSIS CHART
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ENGINE ELECTRICAL 6Y-44

TROUBLE ANALYSIS CHART (CONT.)
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ENGINE ELECTRICAL 6Y-4S

TROUBLE ANALYSIS CHART (CONT.)

CHARGING SYSTEM TROUBLE ANALYSIS CHART 
WITH 9000590 REGULATOR

Load battery with a carbon pile or with heater and 
head lamps on. Disconnect wire from field term 
inal at generator. Momentarily (not more than 10 
seconds) connect a jumper from generator "BAT" 
terminal to field terminal

If voltage reading increased:
Defective regulator, wiring or field relay is indicated. 
Proceed as follows:
Remove jumper lead, then remove wiring connector from 
regulator and connect voltmeter "POS" lead to "POS" term 
inal in wiring connector and "NEG" voltmeter lead to field 
terminal in connector.

If voltage reading remains low: 
FAULT IS:
1. Worn or dirty brushes.
2. Open or shorted generator field.

FID . N EG - 
WIRING CONNECTOR

If voltmeter reading is  ”0 "  wiring or field relay 
is  open.
1. Between field terminal of regulator and gener

ator field.
2. Circuit is open between "POS" terminal of wir

ing connector and field relay.
3. Field relay is defective.
Proceed as follows:
Locate field relay unit and note Part Number. Con
nect voltmeter "POS" lead to relay "BAT"terminal 
and ’’NEG" lead to ground.

If voltmeter reading is obtained, voltage regulator 
is open or ground circuit is defective.
Proceed as follows:

Remove "NEG" voltmeter lead from regulator wir
ing connector and connect to "NEG" te rminal of 
wiring connector.

1115*41 RELAY

If reading is "O," ground wire to regulator is open.

1115827 RELAY

If voltmeter reading is obtained, a defective reg
ulator is indicated. Remove regulator and repair.

If voltmet 
voltmeter

er reading is obtained, connect "POS" 
ead to regulator terminal of field relay.

If voltmeter reading is o 
"POS” lead to coil termi

btained, connect voltmeter 
lal of field relay.

If voltmeter reading is ”0 ,” wiring is open be
tween relay terminal and battery.

If voltmeter reading is "O," wire from relay term 
inal to regulator terminal is open.

If voltmeter reading is "O" wiring is open between 
field relay terminal and ignition switch on vehicles 
equipped with the 1115841 field relay or to "R” 
terminal of generator on vehicles equipped with 
the 1115827 field relay.

If voltmeter reading was obtained, field relay is 
defective. Remove relay and replace.
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ENGINE ELECTRICAL 6Y-46

NON-INTEGRAL TYPE ALTERNATING CURRENT 

GENERATOR SPECIFICATIONS

TWO-UNIT TYPE VOLTAGE REGULATOR
(MODEL 1119507 AND 1119515)

M a k e ...........................................................................
M o d e l.........................................................................
Fie ld Relay

A i r  G ap ( I n .)  ( a ) ..................................
P o in t O p e n in g  ( I n .) ..........................
C losing Vo ltag e R a n g e ...................

Voltage Regulator
A ir  G ap ( I n .)  ( A p p r o x .)  (b )
P o in t O p e n in g  ( I n .) ...........................
V o ltag e C h a rt ..........................................

D elco -R em y
1 119 5 0 7

0.015
0.030

3 .8 - 7 2

0.067 
0.014 
N o . 1

D e lc o -R e m y
111 9 5 15

0.015
0.030

1.5 -3 .2

0 .067 
0 .0 14 
N o . 1

(a )  Tolerance Plus or M inus 2 0 %
( b )  M a k e  Fina l A d ju s tm e n t as P e r T e x t

T EM PERA TU R E- VOLTAGE CHART* NO. 1

Degrees F ............ ......................................................  65 85 105 125 145 165 185
V o ltag e Se tting ...................................................... 1 3 .9 -15 .0 1 3 .8 -1 4 .8 1 3 .7 -1 4 .6 1 3 .5 -1 4 .4  1 3 .4 -1 4 .2  1 3 .2 -1 4 .0 1 3 .1 -1 3 .9

♦Operation on lower contacts m ust be 0 .1 -0 .4  V o lt lower than on u pp er contacts.

TRANSISTORIZED TYPE VOLTAGE REGULATOR
(MODEL 1116374 AND 1116378)

M a k e .............................. ................................................................................................. D e lc o -R e m y D elco -R em y
M o d e l................................................................................................................................................................ 111 6 3 74 1 11 6 3 78
Field Relay

Closing Voltage R a n g e ............................................................................................................................ 4 .5 -6 .5 2.0 -3 .0
V o ltag e C ha rt ( a ) .......................................................................................................................................... N o . 2 N o . 2

(a ) Allo w ab le Range at " 0 ”  Position of A d ju s tin g  Screw .

TEM PERATURE-VO LTAGE CHART NO. 2

Regulator A m b ie n tT e m p .( D e g . F .) .  65 85 105 125 145 165 185
Voltage S e ttin g .........................................................  1 4 .1 -1 4 .8  1 3 .9 -1 4 .7  1 3 .7 - 1 4 .5  1 3 .6 -1 4 .3  1 3 .4 -1 4 .2  1 3 .2 -1 4 .0  1 3 .1 -1 3 .8

FULL TRANSISTOR TYPE VOLTAGE REGULATOR
(MODEL 9000590)

M a k e .........................................................................................................................................................................................................................................................  D e lco -R e m y
Vo ltag e S e tt in g *..........................................................................................................................................................................................................................  1 3 .7 -1 4 .3

♦Allowance Range a t " O ”  Position of A d ju s tin g  Screw .

ALTERNATING CURRENT GENERATOR SPECIFICAT 0NS

GENERATOR MODEL 1100842 1100849
1117754
1117756 1117128

M a k e ............................................................................................................................................................. Delco -R em y Delco -R em y D elco -R em y D e lc o -R e m y
Rotation (V ie w in g  D riv e  E n d ) ............................................................................................. Clockw ise Clqckwise Clockw ise Clockw ise
Brush S p rin g  Tension ( o z .) ................................................................................................... — — — 10
Field C u rre n t at 8 0 °F

A m p s .......................................................................................................................................................... 2 .2 — 2.6 2 .2 —2.6 4 .1 4 - 4 .6 2 2 .2 2 - 2 .4 0
V o lt s .................................................................................................................................... 12 12 12 12

Cold O u tp u t a t Specified Volts
V o lt s ........................................................................................................................................................ 14.0 14.0 14.0 14.0
A m p s ....................................................................................................................................................... 28 33 20(a) 40 (a )
Generator R P M  ( A p p r o x .) ................................................................................................. 2000 2000 1100 1100
A m p s .......................................................................................................................................................... 40 58 55(a) 12 6 (a )
Generator R P M  ( A p p r o x .) ................................................................................................. 5000 5000 2500 2500

Rated H o t O u t p u t .............................................................................................................................. 42 61 62 130
( a ) l f  generator o u tput is checked w ith o u t a regulator, the o u tput should be 5 - 1 0 %  higher than the value g iven.
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ENGINE ELECTRICAL 6Y-47

NON-INTEGRAL TYPE ALTERNATING CURRENT 

GENERATOR SPECIFICATIONS (CONT.)

FIELD RELAY UNIT SPECIFICATIONS
Relay Model.............................................................................. .............................. 1115827 1115841

A i r  G a p  a t C ore (P o in ts  closed) ( I n .) ......................................
P o in t O p e n in g  ( I n .) .......................................................................................
C losin g  V o ltag e  R a n g e ...............................................................................
S e a lin g  V o ltag e  R a n g e ..............................................................................

.......................................  D e lc o -R e m y
.......................................  0 .0 1 1-0 .0 1 8
....................................... 0.020-0.030
.......................................  2 .5 -3 .S
....................................... 0 -1  V o lt-

a bo ve closing

D e lco -R e m y 
0.012 

0 .015-0.02 5 
7-8  

10 M a x .

ALTERNATING CURRENT GENERATOR TORQUE SPECIFICATIONS

TYPE  OF TORQUE
ITEM PART (FT . LBS .)

G en e ra to r P u lle y N u t ................................................................................................................................................................ N u t 55-65
G en e ra to r A d ju s tin g  A r m  P iv o t B o lt

W ith  4 2 -A m p . G e n e ra to r.......................................................................................................................................... Bolt 15-20
W ith 6 1 -A m p . G e n e ra to r.......................................................................................................................................... Bolt 20-25
W ith 6 2 -A m p . G e n e ra to r.......................................................................................................................................... Bolt 25-30

W ith 1 3 0 -A m p . G e n e ra to r................................................................................................................................. Bolt 30-35
G en e ra to r to M o u n tin g  B ra cke t P iv o t Bolt

W ith  4 2 -A m p . G e n e ra to r.......................................................................................................................................... N u t 15-20
Bolt 25-30

W ith 6 1 -A m p . G e n e ra to r.......................................................................................................................................... N u t 15-20
Bolt 30-35

W ith 6 2 -A m p . Generator
Conventional Cab  M o d e ls .......................................................................................................................... B o lt 50-60
T i lt  Cab  M o d e ls ..................................................................................................................................................... N u t 35-45

B olt 40-50
W ith 1 3 0 -A m p . G e n e ra to r....................................................................................................................................... N u t 25-30

Gene ra to r S u p p o rt B ra c k e t-to -M o u n tin g  B ra c k e t.................................................................................. Bolt 40-50
Gene ra to r M o u n tin g  B ra c k e t-to -En g in e

W ith 4 2 -A m p . G e n e ra to r.......................................................................................................................................... N u t 25-30
Bolt 45-55

W ith 6 1 -A m p . G e n e ra to r.......................................................................................................................................... N u t 25-35
Bolt 45-55

W ith 6 2 -A m p . Generator 
Conve ntiona l C a b  M odels

Rear B ra c k e t................................................................................................................................................ Bolt 45-55
F ro n t B ra c k e t.............................................................................................................................................. Bolt 30-35

T ilt  Cab  M o d e ls ..................................................................................................................................................... Bolt 40-50
W ith  1 3 0 -A m p . G e n e ra to r...................................................................................................................................... Bolt 40-50
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ENGINE ELECTRICAL 6Y-48

INTEGRAL TYPE ALTERNATING CURRENT 
GENERATING SYSTEM

The integral (generator with solid  state regulator built in) a lter
nating current type generator is  used as standard and optional equip- 
nebt on veh icles shown in the model application chart below:

Refer to "Model Application Chart" below and "Specifications" at 
end of this section. This section is  divided into sub-sections shown in 
the Index following:

Subject
Model Application Chart . . . .
75 -Amp Generating System  . .
105-Amp Generating System  . .
Generating System  Specifications

MODEL APPLICATION CHART

AMPERAGE TRUCK SERIES GENERATOR
STANDARD
75-Amp Delco-Rem y D C /D N /FC /FN -90 1117225
75-Amp Delco-Rem y D H /D I/FH /FI-90 1117231

OPTIONAL
105-Amp L eece N eville D H /D I/FH /FI-90 655988

STANDARD 75-AMP. DELCO-REMY INTEGRAL TYPE GENERATING SYSTEM

voltm eter type charge indicator is  used on all ve
h icles equipped with the integral type generating 
system .

The generator illustrated in figures 1 and 2 
features a solid  state regulator mounted inside the 
generator slip ring end fram e. All regulator com 
ponents are enclosed in a solid  mold. This unit, 
along with the brush holder assem bly, is  attached 
to the slip  ring end fram e. The regulator voltage 
setting can be adjusted as explained later in this 
section.

The generator is  a ir-cooled  by a fan attached 
to the drive end. The rotor bearings contain a sup
ply of lubricant sufficiently adequate to elim inate 
the need for periodic lubrication. Two brushes 
carry current through the two slip  rings to the 
field  coil mounted on the rotor shaft.

The stator is  composed of a large number of 
windings assem bled on the inside of a laminated 
core that form s a part of the generator fram e. A 
rectifier  bridge connected to the stator windings 
contains s ix  diodes, and electr ica lly  changes the 
stator A.C. voltage to a D.D. voltage which appears 
at the generator output term inal. Generator field  
current is  supplied through a diode trio connected  
to the stator windings. A capacitor, or condenser, 
mounted in the end fram e, protects the rectifier

GENERAL DESCRIPTION

The basic charging system  components include 
the battery, the self-rectify in g , integral type a l
ternating current generator having a built-in regu
lator, and interconnecting wiring. An am m eter and

figure 7— Standard 75-Amp. Integral Type 
Generator Installed (Typical)

Page No. 
6Y-48 
6Y-48 
6Y-54 
6Y-58
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ENGINE ELECTRICAL 6Y-49

DIODES

I f *

ROLLER s
BEARING

BEARING
WELL —

COVER

GREASE ' - t — j
RESERVOIR

SEAL

STATIONARY FIELD COIL 
(BRUSHLESS CONSTRUCTION)

Figure 2—Cross Section of 75-Amp. Integral Type Alternating Current Generator (Typical)

bridge and the diode trio from  high voltage and 
su p p resses radio noise.

The specially  designed output term inal is  con
nected directly to the battery. The red output term 
inal lead must be connected to the battery positive  
term inal.

NOTE: The hex head bolt on the output term 
inal is  e lectrica lly  insulated; therefore, no volt
age reading can be obtained by making test con
nections at the hex head bolt.

A typical generating system  used on vehicles  
equipped with the integral type alternating current 
generator is  schem atically illustrated in figure 3.

NOTE: On veh icles equipped with the Cummins 
D iese l engine, a frequency sensing relay is  fed  
from  the generator "R" term inal. For information 
relative to this relay, refer to "Starter Automatic 
Disengagem ent and Lock Out" in "STARTING SYS
TEM" previously.

PRECAUTIONS

Observe the following precautions when p er
form ing serv ice  operations on the integral type 
alternating current generating system . Failure to 
observe these precautions may result in serious  
damage to the charging system .

1. E lectrical system  is  negative ground. Con
necting the battery or battery charger w ithpositive  
term inal grounded w ill endanger generator diodes 
and vehicle wiring by high current flow. Burned 
wiring harnesses and burned "Open" diodes w ill 
resu lt.

2. N ever operate the generator on an open c ir 
cuit (field term inal connected and output term inal 
disconnected). With no battery or electr ica l load  
in the circuit (open circuit) the generator can 
build up ex cessively  high voltage. Be sure all con
nections in the charging circuit are secure.

3. The generator cannot be polarized. Any

Figure 3—Schematic Diagram of Integral Type AC Charging 
Circuit (with 75-Amp. Generator) (Typical)

CHEVROIET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE ELECTRICAL 6Y-50

Figure 4—Generator and Regulator Circuitry

attempt to polarize the generator may result in 
seriou s damage to charging system  components.

4. Before replacing e lectrica l system  com 
ponents, disconnect negative battery cable from  
battery to prevent accidental shorting at generator  
term inals where battery voltage is  available.

5. Do not short acro ss  or ground term inals on 
the generator.

6 . When using a booster battery, be sure to 
connect negative battery term inals together and 
positive term inals together.

7. D isconnect battery leads while charging 
batteries. Do not use a fast charger as a booster  
for starting the engine. When attaching battery 
charger leads to the battery, connect charger p osi
tive lead to battery positive term inal and charger 
negative lead to battery negative term inal.

VOLTMETER

These veh ic les are equipped with voltm eter- 
type charge indicator which, when properly ob
served , w ill provide a continuous indication of the 
battery and electr ica l system  condition and should  
warn of over- or under-charging in advance of 
battery failure.

During normal operation, the voltm eter read
ing w ill range from  13.5 to 14.0 volts. If the bat
tery is  discharged to any extent, the reading may 
be as low as 12.0 to 13.0 volts although the gener
ator is  charging properly. In no instance should 
the voltm eter reg ister  above 14.5 to 15.0 vo lts. If 
th is happens or if  the reading rem ains at the low 
end of the sca le  for an extended period, the charg
ing system  should be inspected as outlined later.

OPERATING PRINCIPLES

A typical diagram showing generator and reg
ulator internal circuitry is  shown in figure 4 . As 
the rotor begins to turn, the residual m agnetism  
therein induces voltages in the stator windings.

Current then flows through the diodes D l, D2, and 
D3, re s is to r s  R1 and R3, and the generator diodes 
back to the stator winding. The tran sistors TR1 
and TR2 then turn on, and the battery supplies 
current through resisto r  R5 the fie ld  co il, and 
TR1. As system  voltage in creases, a voltage a cro ss  
R4 is  im pressed  acro ss  diodes D5 and D 6 , caused  
by current flow through R5, R2, and R4. When the 
p r e -se t  voltage is  reached, diodes D5 and D 6 con
duct, TR3 turns on, TR1 and TR2 turn off, and the 
generator voltage d ecreases. D iodes D5, D 6 , and 
TR3 then turn off, TR1 and TR2 turn back on, and 
the cycle  repeats many tim es per second to lim it 
the generator voltage to the adjusted value.

Diode D4 prevents high field-coil-induced  
voltages when TR1 and TR2 turn off.

Capacitor C3 sm ooths out the voltage across  
R4. R esistor  R5 ra ises  the generator voltage sligh t
ly  as generator output in crea ses  to maintain a 
m ore nearly constant voltage acro ss  the battery 
by compensating for line drop.

Capacitor C l protects the generator diodes 
from  high transient voltages, and suppresses radio 
interference.

GENERATING SYSTEM MAINTENANCE

Most charging system  troubles show up as an 
undercharged or overcharged battery. Since the 
battery may be defective, it should be checked first  
to determ ine its  condition. In the case  of an under
charged battery, check for battery drain caused by 
grounds or by a ccesso r ie s  being left on.

IMPORTANT: Keep generator term inals and 
all other term inals in e lectr ica l sy stem  clean and 
tight. A loose or corroded term inal w ill cause ex
c e ss iv e  resistan ce  in system  which w ill resu lt in 
hard starting, dim lights, etc.

At regular intervals, inspect generating s y s 
tem  to locate and correct potential causes of 
trouble before generating system  perform ance is  
affected.

1. Check generator drive belt tension and ad
just if n ecessary . R efer to procedure later under 
"Generator D rive B elt Tension Adjustment.”

2. Check generator mounting and adjusting 
arm  bolts and tighten as necessary .

3. Check all e lectr ica l connections for tight
n ess and corrosion. Clean and tighten connections 
a s n ecessary . B e sure wiring insulation is  in good 
condition and that a ll wiring i s  secu rely  clipped to 
prevent chafing the insulation.

4 . With engine running, listen  for noise and 
check generator for vibration. If generator is  
noisy or vibrates excessiv e ly , it should be rem oved  
for inspection and repair.

5. Check battery electrolyte leve l and sp ecific  
gravity. Replenish electrolyte level as n ecessary .
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GENERATOR DRIVE BELT

B ecause of the higher inertia and load capacity 
of the rotor used with the A.C. generator, proper 
belt tension must be maintained.

A loose or broken drive belt w ill affect oper
ation of the generator. A belt that is  too tight w ill 
place excessive  strain  on bearings.

IMPORTANT: When adjusting drive belt ten
sion, apply p ressu re against center of generator, 
never against either end fram e.

NOTE: On a new vehicle, or after having in
sta lled  a new drive belt, check tension of belt tw ice  
in fir st  200 m iles of operation. Before adjusting 
the drive belt, examine the belt and replace if 
frayed or worn.

BELT TENSION ADJUSTMENT 
(EXCEPT POLY-V BELT)

The generator is  p ivot-base mounted with the  
belt tension adjustment arm  at the top. U se a su it
able belt tension dial gauge to check tension on 
each individual belt. If tension is  not within 80-90  
lbs. (used belts) or 1 0 0 - 1 1 0  lb s. (new belts), loosen  
adjustment arm clamp bolt and generator pivot 
bolts, then move generator to obtain recommended 
tension. Tighten clamp bolt and pivot bolt firm ly.

BELT TENSION ADJUSTMENT 
(POLY-V BELT)

Use a Borroughs Poly-V  B elt Tension Gauge 
(B T -33-86A E -2-26-A ) to check tension on Poly-V  
belt as shown in figure 5. If tension is  not within 
specified  lim its (84 to 94 lb s. on 8V-71 D iese l 
Engine or 44 to 54 lb s. on 6-71 D iese l Engines) 
loosen the adjustment arm clamp bolt and gener
ator pivot bolt, then apply p ressu re to center of 
generator to obtain recommended tension. This can 
usually be done with tension gauge on the belt. 
Tighten generator pivot bolt and adjustment arm  
clamp bolt firm ly.

TROUBLESHOOTING PROCEDURES

GENERAL INFORMATION

Energizing Speed
The energizing speed is  the rpm at which the 

regulator turns on to energize the field  co il. This 
speed is  higher than som e speeds at which output 
can be obtained. Therefore, when checking output 
at low speeds, in crease the speed until the regula
tor turns on, then reduce the speed to check the 
output. No output can be obtained until the regula
tor turns on. Once the regulator turns on, it w ill 
rem ain turned on until the engine is  stopped.

Rated Voltage
The generator output preferably should be

ENGINE ELECTRICAL 6Y-51

Figure 5—Poly-V Belt Tension Adjustment (Typical)

checked at the "Rated Voltage" given in following 
table.

However, it is  p erm issib le  to check the output 
in am peres at any voltage within the "Operating 
Range" listed  in the table, since the current output 
w ill be quite c lo se  to the value that would be ob
tained at "Rated Voltage." The voltage should never  
be allowed to r ise  above the "Operating Range" at 
any tim e.

SYSTEM RATED OPERATING
VOLTAGE VOLTAGE RANGE

12 14.0 13.0-15.0

It should be noted that the voltage may be be
low the "Operating Range" if the battery is  in a 
low  state of charge. However, as the battery r e 
ce ives a charge, the voltage w ill r ise  to som e value 
within the "Operating Range."

Magnetizing the Rotor
The rotor normally retains m agnetism  to pro

vide voltage build-up when the engine is  started.

Figure 6—Generator Output Test Connections
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ENGINE ELECTRICAL 6Y-52

After disassem bly, replacem ent, or servicing, 
however, it may be necessary  to re-estab lish  the 
m agnetism . To magnetize the rotor, connect the 
generator to the battery in a normal manner, then 
momentarily connect a jumper lead from  the BAT
TERY POSITIVE POST TO THE GENERATOR 
RELAY TERMINAL, identified in figure 2. This 
procedure w ill restore the normal residual mag
netism  in the rotor.

CHARGING SYSTEM TROUBLES
IMPORTANT: Disconnect the negative battery 

cable when connecting or disconnecting generator.

Trouble in the vehicle charging system  w ill 
be indicated by one of two conditions:

•  An undercharged battery as evidenced by low 
specific  gravity readings and slow cranking,

•  An overcharged battery as evidenced by ex
cess iv e  battery water usage.

These conditions can be caused by:
1. Defective battery.
2. Poor circuit connections.
3. D efective generator.

1. Defective Battery
Since the battery may have an internal defect, 

it must be checked to determine its  condition.

Figure 7—Generator End Frame with Cover Removed (Typical)

2. Poor Circuit Connections
Poor circuit connections can cause an under

charged condition only. Carefully inspect a ll con
nections including grounds between the generator 
and battery for clean liness and tightness. Ensure 
that the battery cable clam ps are clean and tight, 
and that the battery is  dry and clean.

3. D efective Generator
If the battery and circuit connection checks 

are satisfactory, the generator may be checked 
either on or off the veh icle by making connections 
as shown in figure 5.

a. With the carbon pile turned off (open-cir
cuited), increase the generator speed, observe the 
voltm eter. The "Operating Range” should be 13.0 
to 15.0 volts.

If the voltage does not r ise  above the "Operat
ing Range," proceed to Part b. If the voltage r ise s  
above the "Operating Range" check the regulator 
lead (fig. 7) for tightness. If satisfactory, check  
the field  coil for shorts. If the field  coil is  shorted, 
replace the fie ld  co il and the regulator; however, 
this would require rem oving and overhauling the 
generator.

If the field  coil checks satisfactorily , replace  
the regulator.

b. If the voltage does not r ise  above the "Op
erating Range" as covered in Part a . preceding, 
in crease  the generator speed as required, and ad
just the carbon p ile as required to obtain maximum  
current output. Observe the am m eter.

(1) If the ampere output is  within 10 percent 
of the output stamped on the name plate, 
the generator is  good. In th is case  an ad
justment of the voltage setting may correct 
the undercharged, or overcharged condi
tion, as follows:

(a) Remove pipe plug from  generator (fig. 2).
(b) Turn adjusting screw  one or two notches 

clockw ise to ra ise  the voltage setting  
for an undercharged battery.

(c) Turn adjusting screw  one or two notches 
counterclockwise to lower the voltage 
setting for an overcharged battery.

(d) Replace pipe plug.

After adjusting setting, check for an im 
proved battery condition over a serv ice  
period of reasonable length. Rem em ber that 
the ideal voltage setting of the regulator is  
one which w ill maintain the batteries in a 
fully charged condition with a minimum use  
of water. A record of water usage and bat
tery specific  gravity checks ovei; a serv ice  
period of reasonable length w ill establish  
the ideal voltage setting for the vehicle in
volved. A lso, rem em ber that if  the battery 
state of charge is  low, the regulator may

REGULATOR
M OUNTING HEAT 

SCREWS SINK

„R„ #  

TERMINAL

OUTPUT
TERMINAL

DIODE

"R ” 
TERMINAL 

LEAD 

REGULATOR 
LEAD

THREE STATOR LEADS, 
SIX DIODE LEADS, 
THREE IDENTICALLY 
COLORED REGULATOR 
LEADS T-62 21
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ENGINE ELECTRICAL 6Y-53

not be lim iting the voltage, and turning the 
adjusting screw  w ill show no change on the 
voltm eter. However, turning the adjusting 
screw  w ill change the voltage setting to a 
new value, which w ill be indicated by the 
voltm eter when the battery state of charge 
increases.

(2) If the am pere output is  not within 10 p er
cent of the output, proceed as follows:

(a) If the output is  below 5 am peres, check 
the field  co il as explained later under 
"Field Coil Checks." If the field  co il is  
open, replace only the field  coil; this 
would require rem oval and disassem bly  
of alternator. If the field  co il is  ground
ed or shorted, replace both the field  
coil and the regulator. If field  coil checks 
sa tisfactorily , replace regulator.

(b) If the output is  5 am peres or above, but 
not within 1 0  percent of the am peres 
output, check the field  coil, stator, and 
diodes, as covered in the next para
graph, repair as required, and then re 
check the output as previously covered.

CHECKING FIELD COIL,
DIODES, AND STATOR

Remove cover plate, cover and gasket to ex
pose rectifier  end fram e components as shown in 
figure 7. Carefully note the proper connections, 
then proceed as follows:

To check the field  co ils , disconnect the two 
fie ld  co il leads from  the regulator.

1. F ield  Coil Checks (F ig. 8 )
a. To check for grounds, connect a test lamp, 

or an ohmmeter to one fie ld  co il lead and to the 
end fram e as illustrated. If lamp lights, or if ohm
m eter reading is  low, the field  coil is  grounded.

b. To check for opens, connect a te st lamp, or 
an ohmmeter to the two field  coil leads as shown. 
If the lamp fa ils  to light, or if  ohmmeter reading 
is  high (infinite), the field  coil is  open.

c . The winding is  checked for sh ort-circu its  
by connecting a battery and am m eter in se r ie s  with 
the fie ld  co il. Note the am m eter reading. The am
m eter should read 4 .1 -4 .5  am peres at 80°F . An 
am m eter reading above the specified  value indi
cates shorted windings. An alternate method is  to 
check the resistan ce  of the field  by connecting an 
ohm m eter to the field  co il. If the resistance read
ing is  below 2.65 to 2.85 ohms, the winding is  
shorted.

2. Diode and Stator Checks (Fig. 8)
(Omit for overcharged battery)

a. To check the diodes and stator, rem ove the 
three nuts, the three regulator leads, the three

stator lead s, the s ix  diode leads, andthe ”R” term 
inal lead from  the three studs. During reassem bly, 
place over each stud in th is order, the two diode 
lead s, the stator lead, the "R" term inal lead on one 
stud only, the regulator lead, and the nut. Check 
each of the s ix  diodes by removing each diode lead  
from  the stud and connecting a 12 volt te st lamp or 
an ohmmeter using the low est range sca le  to the 
diode lead and case . Then rev erse  the test lamp or 
ohmmeter lead connections to the diode lead and 
ca se . If both readings are the sam e, the diodes w ill 
have to be replaced. A good diode w ill give one 
high and one low reading with ohmmeter, or 12 volt 
te st lamp w ill light one way and not the other.

CAUTION: DO NOT use high voltage 
such as 110 volt test lamps, to check 
diodes.

b. The stator windings may be checked with a 
1 2 -volt test lamp or an ohm m eter. If the lamp

(CHECK FOR GROUNDS) 
(CHECK FOR SHORTS OHMMETER 

AND OPENS)
OHMMETER (CHECKING DIODE) 

OHMMETER

OHMMETER 
(CHECK FOR OPENS)

OHMMETER
(CHECK FOR OPENS)

OHMMETER
(CHECK FOR GROUNDS)

T-61 23

Figure 8—Electrical Checks (Typical)
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ENGINE ELECTRICAL 6Y-54

lights, or if the m eter reading is  low when con
nected from  any stator lead to the fram e, the wind
ings are grounded. If the lamp fails to light, or if 
the m eter reading is  high when su ccessively  con
nected between each pair of stator leads, the wind
ings are open.

If the stator or diodes check bad it w ill be nec
essary  to rem ove and d isassem ble the alternator.

NOTE: A short circuit in the stator windings 
is  difficult to locate without laboratory test equip
ment due to the low resistance of the windings. 
However, if all other e lectrica l checks are normal 
and the generator fa ils  to supply rated output, 
shorted stator windings are indicated.

REGULATOR REPLACEMENT (Fig. 8 )
After disconnecting the three identically co lor

ed regulator lead s, the regulator may be replaced  
by removing the attaching screw s and disconnecting 
the regulator lead from  the heatsink. When insta ll
ing the regulator, refer to figure 7 for proper lead  
connections.

OITTPUT CHECK
After disassem bly and repair, magnetize the 

rotor as covered under "Magnetizing The Rotor" 
previously in this section, then recheck the gener
ator as covered in "Troubleshooting Procedures"  
earlier  in this section, by making connections as 
shown in figure 6 .

REMEMBER — The output terminal 
is red, connect this terminal and ammeter 
to battery positive post, and battery neg- 
ative post to generator frame._______________

Torque the output term inal insulated bolt 100- 
1 1 0  inch-pounds when attaching cable.

GENERATOR REPLACEMENT

Due to variations in design and the equipment 
used, the replacem ent procedures w ill vary ac
cordingly. The rem oval and installation instruc
tions following are intended only as a guide. Addi
tional operations w ill be required on som e vehicles

to rem ove other equipment to gain a ccess  to gener
ator, drive belt, and/or brackets.

GENERATOR REMOVAL
1. Disconnect negative battery cable.
IMPORTANT: It is  important that battery neg

ative term inal be disconnected, sin ce generator 
w ill be damaged if  wiring or term inals are acc i
dentally shorted or grounded while being discon
nected.

2. Remove bolt from the electrica lly  insulated  
output term inal, then remove the lead. Disconnect 
relay term inal lead from  generator.

3. Loosen adjusting arm  clamp bolt and gen
erator to mounting bracket pivot bolt. Move gener
ator to loosen drive belt, then rem ove drive belt 
from  generator pulley.

4. Remove adjusting arm  clamp bolt and mount
ing bracket bolt, then rem ove the generator.

GENERATOR INSTALLATION
IMPORTANT: B e sure negative battery cable is  

disconnected from  battery. Failure to disconnect 
the cable may result in damage to generator.

NOTE: Refer to figure 1 for typical generator 
installation.

1. Position generator in mounting bracket and 
install mounting bracket pivot bolt and adjustment 
arm  clamp bolt with hardened s te e l w ashers as 
shown in figure 1. Tighten pivot bolt nut firm ly .

2. P lace drive belt over generator drive pulley 
and adjust belt tension as explained under "Drive 
B elt Tension Adjustment" previously. Tighten 
mounting bracket pivot bolt and adjustment arm  
clamp bolt to torque recommended in "Specifica
tions" at end of th is section.

3. P lace output term inals on output term inal 
bolt and install. Tighten the hex head bolt firm ly. 
P r e ss  relay term inal lead over relay term inal.

4. Connect negative battery cable to battery, 
then perform  "Generator Output Test" described  
previously to determ ine if generator is  operating 
properly and regulator is  correctly  adjusted.

5. Install protective sh ield  over generator 
drive pulley.

OPTIONAL 105-AMP. LEECE-NEVILLE INTEGRAL TYPE GENERATING SYSTEM

NOTE: Information applicable to generator 
drive belt tension adjustment rem ains the sam e as 
covered under "Standard 75-Amp Delco-Rem y  
Integral Type Alternating Current Generating Sys
tem" previously.

GENERAL DESCRIPTION

This generator, used as optional equipment

on som e veh icles, is  cooled by a single fan attached 
to a drive pulley.

The generator con sists of two major parts: A 
stator and a rotor. The stator is  com posed of a 
large number of windings assem bled on the inside  
of a laminated core attached to the generator fram e. 
Two brushes carry current through slip  rings to 
co ils  which are  wound concentric with the rotor 
shaft.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



ENGINE ELECTRICAL 6Y-55

Figure 9—Schematic Diagram Viewing Slip Ring End Frame

The alternating current produced within the 
generator is  rectified  by s ix  silicon e rectifier  
diodes mounted in the slip  ring end housing and 
internally connected to the stator windings. D irect 
current is  produced at output (G+) term inal on 
generator. See Wiring Diagram  shown in figure 9.

The internal regulator controls generator 
voltage output by varying the current flow in field  
windings in generator rotor assem bly. No current 
regulating device is  required in the regulator used  
with the A.C. generator, since the generator has 
inherent current regulation as long as the voltage 
is  controlled.

ON-VEHICLE MAINTENANCE

The following item s should be checked period
ica lly  to ensure proper operation of the generator 
and to aid in locating potential causes of trouble 
before generator perform ance is  seriously  affected.

1. Check generator drive belt tension and ad
just if  n ecessary . See procedure previously under 
"Generator D rive B elt Tension Adjustment."

NOTE: If generator fan can be rotated by pull
ing on fan blade with one finger, the drive belt is  
too loose and must be tightened.

2. Check generator mounting bolts, pivot bolts, 
and adjustment arm  clamp bolt and tighten as nec
essa ry .

3. Check a ll e lectrica l connections for tight
n ess  and corrosion. Clean and tighten connections 
as n ecessary . Be sure wiring insulation is  in good 
condition and that all w iring is  securely clipped to 
prevent chafing the insulation.

4. With engine running, listen  for noise and 
check generator for vibration. If generator is  noisy  
or vibrates excessively , it should be rem oved for 
inspection and repair.

EXTERNAL G-TERMINAL EXTERNAL G+ TERMINAL

Figure 10—Generator Terminals and Wiring 
Connections (105-Amp. Generator}

ON-VEHICLE TESTS

NOTE: BE SURE BATTERY IS FULLY CHARG
ED WHEN MAKING TESTS ON VEHICLE TO OB
TAIN ACCURATE READINGS FROM TESTS.

GENERATOR OUTPUT TEST
1. Disconnect negative term inal at battery or 

batteries.
2. D isconnect external (G+) lead from  gener

ator (fig. 1 0 ) and install am m eter in se r ie s  with 
(G+) term inal on generator and the lead disconnect
ed from  (G+) term inal.

3. Connect battery and install voltm eter and 
carbon p ile at battery.

4 . Start engine and run at 800 rpm. Load car
bon p ile  until battery voltage fa lls  to 13.5 vo lts. 
Am m eter should reg ister  approximately 95 amps.

NOTE: If output is  not within specifications, 
check a ll wiring and connections, then repeat te st. 
If te st s t i l l  is  not satisfactory, perform  other test 
outlined following to locate trouble.
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ENGINE ELECTRICAL 6Y-56

EXTERNAL A. C. TERMINALS

F- BRUSH 
HOLDER STUD

SLIP RING 
END 

RECTIFIER
BOLT/ i.

F+ BRUSH 
HOLDER STUD

REGULATOR LEAD (WHITE) 1-6257

Figure 11 —Regulator Terminals and Wiring 
Connections (TypicalI

REGULATOR VOLTAGE TEST
NOTE: This test w ill determ ine whether the 

generator or regulator is  at fault when there is  
insufficient output.

1. Disconnect negative term inal at battery 
until ready to start engine.

2. Loosen two bolts and rem ove slip  ring end 
rectifier  cover (fig. 11).

3. Disconnect field  lead from  (F-) brush hold
er stud (fig. 1 1 ).

4. Connect external ground jumper wire to 
(F-) brush holder stud.

NOTE: Unit is  now full-fielded  and w ill have 
no voltage control.

CAUTION: DO NOT EXCEED 1700 
RPM GENERATOR SPEED (500-600 EN
GINE RPM).

5. Install suitable am m eter in s e r ie s  at (G+) 
external term inal (fig. 1 0 ), and voltm eter across  
battery term inals.

NOTE: Remove all external load from  the 
battery by turning off a ll a ccesso r ie s , wince with 
constant fu ll-fie ld , voltage can exceed 15 volts.

6 . Connect battery, start engine and run at idle  
speed. If there is  not a positive am m eter reading 
and battery voltage does not start to r ise  in a few  
m inutes, proceed to Step 7.

NOTE: If there is  a positive am m eter reading 
and battery voltage does r is e , generator is  good

and regulator is  faulty. Replace regulator as des
cribed la ter in th is section and re-run  output te st.

CAUTION: DO NOT short or ground 
generator terminals.

7. Connect a jumper w ire from  (G+) term inal 
(fig. 11) to (F+) brush holder (fig. 10) after rem ov
ing existing two w ires.

NOTE: Leave ground jumper connected.
8 . Repeat Steps 5 and 6 . If voltage in creases  

replace regulator a s  described later in th is s e c 
tion. If voltage does not increase generator is  at 
fault.

GENERATOR REPLACEMENT

Due to variations in design and the equipment 
used, the replacem ent procedures w ill vary accord
ingly. The rem oval and installation instructions 
following are intended only as a guide. Additional 
operations may be required on som e veh ic les to 
rem ove additional equipment to gain a ccess  to 
generator, drive belt, and/or brackets.

GENERATOR REMOVAL
1. D isconnect negative battery cable from  

battery.

IMPORTANT: It is  important that battery neg
ative term inal be disconnected sin ce  generator 
w ill be damaged if wiring or term inals are a cc i
dentally shorted or grounded while being discon
nected.

2. Remove sh ield  from  generator drive pulley.
3. Remove nuts and w ashers from  harness 

leads at generator term inals. Tag each w ire to aid 
in identification, then rem ove leads from  term inals.

4. Loosen adjusting arm clamp bolt and gener
ator to mounting bracket pivot bolts. Move gener
ator to loosen the drive belt, then rem ove belt 
from  generator pulley.

5. Remove adjusting arm  clamp bolt and gen
erator to mounting bracket bolts, then rem ove  
generator from  vehicle.

GENERATOR INSTALLATION
IMPORTANT: Be sure negative battery cable 

is  disconnected from  battery. Failure to disconnect 
the battery cable may resu lt in damage to the gen
erator.

1. Position generator on mounting bracket and 
in sta ll generator to mounting bracket bolts and 
adjusting arm  to generator clamp bolt and w ashers.

2. P lace drive belt over generator drive pulley  
and adjust belt tension as explained previously. 
Tighten mounting bracket pivot bolts and adjust
ment arm  clamp bolt to torque recommended in 
"Specifications" at end of th is section .
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ENGINE ELECTRICAL 6Y-57

3. Connect harness leads to respective term 
inals on generator. Install attaching nuts and 
w ashers.

4. Install protective shield  over generator 
drive pulley if removed.

5. Connect negative battery cable to battery, 
then perform  "Generator Output Test" described  
previously to determ ine if  generator is  operating 
within specified  lim its .

GENERATOR BENCH TEST

DIODE (RECTIFIER) TEST
NOTE: When checking each diode (rectifier  

cell) push and pull slightly on the lead to check for 
loose connections. If an ohmmeter is  used, se lec t  
an ohmmeter having a 1% volt ce ll and a sca le  on 
which the 300 ohm value can be easily  read.

IMPORTANT: Do not u se high voltage such as 
a 1 1 0 - volt te st lamp to te s t  rectifiers.

1. Remove two bolts which attach cover to 
slip  ring end fram e, then rem ove cover (fig. 11 ).

2. Remove internal (G+) term inal stud nut and 
washer from  back of generator (fig. 1 0 ), then re
move three diode leads and the (G+) jumper lead. 
Connect these four leads together with a bolt. Re
peat this operation with the internal (G-) leads 
(fig. 10). Again bolt all four leads together.

NOTE: A ll external leads from (G+). (G-) and 
(AC) term inals must be disconnected.

3. With either lead of a 12-volt test light or 
ohm m eter attached to the external (G+) term inal 
stud, place remaining te st  lead on the external 
(AC) term inal studs, one at a tim e. Repeat this 
te st with leads reversed . Continuity should be 
present in only one direction.

4. Repeat the above test for (G-) term inal. 
Again reverse  te st lead connections. Continuity 
should be present in only one direction.

5. The absence of continuity in either direction  
indicates an open diode.

6 . Continuity in both directions indicates a 
shorted diode.

7. If a diode is  faulty, it w ill be necessary  to 
rem ove and disassem ble generator for replacem ent.

NOTE: When checking diodes with an ohm
m eter, a good diode w ill give one low and one high 
reading.

ROTOR COIL TEST
1. Remove two bolts which attach cover to 

slip  ring end fram e, then rem ove the cover (fig. 11 ).
2. Referring to figure 11, rem ove nuts, wash

ers , and leads from  (F+) and (F-) brush term inals. 
Rem ove two brush holders and slip  ring brushes 
with springs.

3. To check for ground, place one ohmmeter 
or test lamp prod on case  and the other test lead

through brush holder opening on slip  ring. If ohm
m eter reading is  high or if  test lamp lights, the 
rotor co il is  open.

4. To check for an open circuit, in sert ohm
m eter test prods into brush holder openings and 
make direct contact with each of the two slip  rings. 
If ohmmeter reading is  very low or if  test lamp 
does not light, rotor co il circuit is  open.

5. The rotor coil may be tested  for a short 
with an ohmmeter or am m eter as follows:

Ohmmeter Method: Set ohmmeter on direct 
sca le  and place prods directly on each slip  ring. 
Ohmmeter should read between 4.9 and 5.3 ohms. 
If reading is  below 4.9 ohm s, the rotor coil is  
shorted.

Ammeter Method: Insert 12-volt battery and 
am m eter in se r ie s  with (F+) lead w ire and term inal 
(fig. 11). Ammeter should reg ister  3 amps. If read
ing is  above 3 amps the rotor coil is  shorted.

NOTE: If brush springs w ere collapsed, the 
rotor may have shorted turns within the coil.

6 . If rotor coil fa ils  to p ass previously m en
tioned te sts , the generator must be d isassem bled  
for repair.

STATOR TEST
1. Remove two bolts which attach cover to slip  

ring end fram e, then rem ove the cover (fig. 11 ).
2. Remove three nuts which attach stator leads  

to the insulator, then rem ove the leads.
3. P lace one test prod of an ohmmeter or a 

1 1 0 -volt te st lamp on ground and the other test  
prod on each of the stator leads. If ohmmeter read
ing is  high or if te st lamp lights, the stator is  
grounded.

4. Connect an ohm m eter between stator leads  
a s shown in figure 12. Each phase should show a 
closed  circuit or indicate a low resistan ce . If ohm
m eter reading is  high, stator windings are open.

5. To check the stator for a short requires 
specia l test equipment. If a ll other generator checks 
are satisfactory and generator fa ils to produce 
rated output, the stator is  shorted and generator 
must be d isassem bled for repair.

Figure 12—Stator Winding Continuity Test (Typical)
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ENGINE ELECTRICAL 6Y-58

BRUSH REPLACEMENT
1. Loosen two attaching bolts, then rem ove 

s lip  ring end rectifier  cover (fig. 11).
2. Remove w ires from  (F+) and(F-) term inals  

on brush holder studs (fig. 11).
3. Remove brush holders with brushes and 

springs. Replace brushes if shorter than 3 /16-in ch .
4. Connect w ires to (F+) and (F-) term inals 

(fig. 11), then install slip  ring end rectifier  cover  
and attach with two bolts.

REGULATOR REPLACEMENT
1. Disconnect negative term inal at battery, 

or batteries.
2. Loosen two bolts and rem ove slip  ring end 

rectifier  cover (fig. 11).
3. Remove three AC leads from  regulator at 

heat sink (larger white w ires) (fig. 11).
4. Remove internal (G+) and (F-) nuts (fig. 10) 

at regulator term inal plate. Lift off three diode 
leads from  each cap screw .

NOTE: The location of leads to a ssu re  the 
sam e positioning later.

5. Remove four round-head screw s which re 
tain regulator to housing. (Two are adjacent to 
power transistor while two additional ones are  
directly  above and in line with previous two re 

moved.) (Refer to fig . 10.)
6 . Replace regulator assem bly in reverse  

order of disassem bly being careful that a ll insul
ating s leev es  and w ashers are properly installed.

7. Check regulator voltage setting, then per
form  output te st as directed previously

ADJUSTING VOLTAGE 
REGULATOR SETTING

1. Install voltm eter at battery.
2. The voltage adjustment screw  is  a ccessib le  

through a hole in rectifier  cover.
3. Run engine for approximately 15 minutes 

at 800 engine rpm to norm alize e lectrica l system .
4. Voltm eter should read 13.5 to 13.9. If nec

essa ry  to adjust, turn voltage regulator adjusting 
screw  (fig. 10) to se t  voltage within range. (Clock
w ise  to in crease, or counterclockwise to decrease.)

NOTE: Proper setting is  obtained when battery 
rem ains fully charged with a minimum use of water.

If any circu it defects are found, yet the battery  
rem ains undercharged, ra ise  the setting by 0.3 
volt, then check the battery over a period of tim e  
to se e  if im provem ents w ere achieved; rese t reg
ulator if n ecessary . If the system  is  overcharging, 
low er the setting by 0.3 volt, then check battery 
over a period of tim e.

INTEGRAL TYPE ALTERNATING CURRENT 
GENERATING SYSTEM SPECIFICATIONS

GENERATOR MODEL
1117225
1117231 655988

M a k e ..................................................................................................................................................... D e lc o -R e m y Leece N e v ille

Fie ld C u rre n t a t 8 0 °F .
A m p s ........................................................................................................................................... .......................................  4 .1 - 4 .5 3
V o lts ............................................................................................................................................. .......................................  12 12

Cold O u tp u t at Specified Volts
V o lt s ............................................................................................................................................. .......................  14 14
A m p s ............................................................................................................................................ .......................................  2 2 ( a ) 3 6 ( a )
G ene ra to r R .P .M . ( A p p r o x .) .............................................................................. .......................................  110 0 110 0
A m p s ............................................................................................................................................ .......................................  65 (a ) 9 7 ( a )
G ene ra to r R .P .M . ( A p p r o x .) ............................................................................. 2500 2500

Rated H o t O u tp u t ( A m p s .) .......................................................................................... .......................................  75 105

(a ) If  generator o u tp u t is checked w ith o u t a regulator, the o u tp u t should be 5 - 1 0 %  higher than the 
value given.

ALTERNATING CURRENT GENERATOR TORQUE SPECIFICATIONS

TORQUE 
(FT . LBS.)

G enerator B ra cke t to Engine Bolts
6 -7 1  E n g in e ............................................................................................................................................................................................................................................... ............ 25-35
8 V -7 1  E n g in e ........................................................................................................................................................................................................................................... ............ 50-60

G ene rato r M o u n tin g  B ra c k e t to Engine
B ra cke t P ivo t B o lt N u t ................................................................................................................................................................................................................ ............ 40-50

G ene rato r to A d ju s tin g  A rm  B o lt ............................................................................................................................................................................................. ............ 55-65
A d ju s tin g  A r m  to En g in e  B o lt ...................................................................................................................................................................................................... ............ 25-30
P u lle y -to -G e n e ra to r N u t ...................................................................................................................................................................................................................... ............55-60
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TRANSMISSIONS AND CLUTCHES 7-1

SECTION 7

TRANSMISSIONS AND CLUTCHES
This group is  divided into s ix  sections as shown in Index below:

Page No.
Transm ission  Control Linkage ...................................... 7-1
T ransm ission On-Vehicle Service Operations . . .  7-17
Auxiliary T ransm issions .................................................  7-36
Clutch Controls .................................................................... 741
C lu t c h e s ..................................................................................  7-57

TRANSMISSION CONTROL LINKAGE
Contents of this section are listed  in Index below:

Subject Page No.
Tilt Cab Models With Manual T r a n s m is s io n .................................. ......... 7-1

Linkage Adjustments ....................................................................... ..........7-1
Control Island Shift M e c h a n is m ................................................. ......... 7-3
Remote Control A ssem bly (At Transm ission) .................................7-6

Truck Models With A llison Automatic Transm ission ............... ......... 7 4 3
Linkage Adjustments ....................................................................... ......... 7-13

TILT CAB MODELS WITH MANUAL TRANSMISSION

LINKAGE ADJUSTMENT

SERIES 70-80
NOTE: Key numbers in text refer to figure 1.
1. P lace transm ission  se lector  and shift levers

(9) in "NEUTRAL" position.
2. Adjust se lector  and shift rods (8) to provide 

90° angularity at the lower end of the gearshift 
lever  (1) to the control island panel (2 ) as shown.

NOTE: On Model TM80A with Clark 387V 
transm ission the angularity between the gearshift 
lever  (1) and control island panel (2) after adjust
ment should be 98° 30’.

Adjustment is  accom plished by rotating the 
adjustable c lev is (see Inset, fig . 1) at either the 
control island or transm ission  end of the se lector  
and shift rods (8). Tighten lock nuts securely .

3. Check adjustment by moving gearshift 
lever  through the shift pattern. There must be no 
binding in the linkage.

NOTE: At the extrem e se lector  and shift m ove
m ents, c lev is  pins should rotate free ly . Re-adjust 
linkage, if n ecessary , to obtain these conditions.

4. Replace any worn or damaged cotter pins.
5. Lubricate control linkage as described in 

LUBRICATION (SEC. 0) of th is manual.

SERIES 90

O ne-P iece Shift Rod (Fig. 2)
1. Remove lock w ire from  universal joint set  

screw  at both ends of the shift rod.
2. Loosen setscrew  at each universal joint.
3. Locate the shift control rod on the rem ote  

control assem bly (at the transm ission) in neutral 
position.

4. With the gearshift lev er  held perpendicular 
(90°) to the control island shift m echanism  as 
shown by an assistan t, adjust the position of both 
universal joints on the shift rod to retain the above 
mentioned conditions.
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TRANSMISSIONS AND CLUTCHES 7-2

Figure 1—Tilt Cab Transmission Control Linkage (70-80 Series)

5. Tighten se tscrew s securely.

NOTE: Be sure setscrew s are seated in the 
locating holes of the shift rod.

6 . Check adjustment by moving gearshift lever

through the shift pattern. There must be no binding 
in the linkage. Readjust linkage if necessary  to 
obtain these conditions.

7. Using new lock w ire, secure setscrew  at 
each universal joint.

CONTROL ISLAND 
SHIFT MECHANISM

PROP SHAFT TYPE 
SHIFT TUBE

SET SCREW

PROP SHAFT TYPE 
REMOTE CONTROL 

ASSEMBLY

SHIFT CONTROL ROD T-6702

Figure 2—Tilt Cab with One-Piece Shift Rod (90 Series)
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TRANSMISSIONS AND CLUTCHES 7-3

Figure 3—Tilt Cab with Two-Piece Shift Linkage (90 Series)

T w o-P iece Shift Linkage (Fig. 3)

Perform  the following step s with the cab tilted:
1. Loosen the adjustment clamp attaching 

parts.

2. Locate the lower shift rod on the rem ote 
control assem bly (at the transm ission) in neutral 
position .

3. With the gearshift lev er  held perpendicular 
(90°) to the control island shift m echanism, secure  
the adjusting clamp in position as shown. Tighten 
adjusting clamp nut to 25-30 foot-pounds torque.

4. Check adjustment by moving gearshift lever  
through the shift pattern. There must be no binding 
in the linkage. Readjust linkage if necessary  to 
obtain these conditions.

CONTROL ISLAND SHIFT MECHANISM

If shift controls at control island panel becom e 
worn or damaged, make repairs as described in 
the following text:

SERIES 7500 SHIFT MECHANISM 

Removal
NOTE: Key numbers in text refer to figure 4.
1. At the control island panel, disconnect shift 

rod (6) from  shift finger (10). A lso, disconnect 
se lector  rod (7) from  selector  finger (9).

IMPORTANT: On tilt cab models equipped with 
a Fuller transm ission , rem ove range control valve 
and a ir lines from  the gearshift lever by fir st  
bleeding the a ir  tanks. Then rem ove control valve 
and air lines from  control island shift m echanism . 
P lace protective plugs or tape over a ir  valve and 
a ir  line openings to prevent entry of dirt.

2. Remove the shift m echanism  assem b ly-to - 
control island panel attaching parts and then r e 
move assem bly from  vehicle.

3. Remove gearshift knob, boot retainer (1) 
and boot (2).

D isassem bly
NOTE: Key numbers in text refer to figure 4.
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TRANSMISSIONS AND CLUTCHES 7-4

1 Boot Retainer
2 Boot
3 Selector Finger Pin
4 Control Cover
5 Pivot Screw
6 Shift Rod
7 Selector Rod
8  Adjustable C levis

9 Selector Finger
10 Shift Finger
11 Selector Finger Strap

and Pin Assembly
12 Roll Pin
13 Pivot Pin
14 Gearshift Lever

Figure 4—Typical Control Island Shift 
Mechanism (70-80 Series)

1. Remove cotter pin and washer from  se le c 
tor finger pin (3), then rem ove se lector  finger (9).

2. Remove lock w ires from  pivot screw s (5), 
then rem ove pivot screw s, washers and se lector  
finger strap and pin assem bly (11 ).

3. Remove gearshift lever  (14).
4. Using hammer and punch, rem ove roll pin 

(12), pivot pin (13), and then rem ove shift finger 
(10) from  control cover (4).

Cleaning and Inspection
1. Clean all parts thoroughly in cleaning so l

vent. Wipe or blow parts dry.
2. Check all p artsforw ear, distortion, cracks, 

or other damage.
3. Replace a ll parts that would affect proper 

selection  of transm ission  gears.

Assem bly
NOTE: Key numbers in text refer to figure 4.
1. P lace gearshift lever  on shift lever finger  

(10) and position in control cover. Install pivot 
pin (13) and ro ll pin (12).

2. Install se lector  finger strap and pin a ssem 
bly (11), w ashers and two pivot screw s (5). Torque 
screw s to 60-65 foot-pounds and install new lock 
w ires to pivot screw s.

3. Install se lector  finger pin (3), se lector  
finger (9), washer and new cotter pin.

Installation
NOTE: Key numbers in text refer to figure 4.
1. Install boot (2), boot retainer (1) and gear

shift knob to shift m echanism assem bly.
2. P lace shift assem bly in proper position on 

control island and install attaching parts.

IMPORTANT: On tilt cab m odels equipped 
with a Fuller transm ission , position range control 
valve on gearshift lever  at lea st 3 inches below  
the gearshift knob. Reconnect the a ir  lines to the 
control valve and check the system  for air leaks 
and proper operation upon completion of the fo l
lowing step:

3. Connect shift control linkage to se lector  
finger (9) and shift finger (10), then adjust shift 
control linkage as covered previously under "Link
age Adjustment" procedures.

SERIES 90 - CONTROL ISLAND 
SHIFT MECHANISM

Removal
NOTE: Key numbers in text refer to figure 5.
1. Remove lock w ire and se tscrew  (15) at

taching universal joint assem bly to shift rod.
2. Remove gearshift lever grip (28).
IMPORTANT: On vehicles equipped with a

Fuller transm ission , rem ove range control valve 
and a ir  lin es from  the gearshift lever  by first  
bleeding the a ir  tanks. Then rem ove the control 
valve and air lin es from  control island shift m ech
anism . P lace protective plugs or tape over valve 
and air line openings to prevent entry of dirt.

3. Remove screw s attaching boot (1) and r e 
tainer (2) to control island. Remove boot and re 
tainer.

4. Remove attaching parts that retain the prop 
shaft type shift m echanism  to the control island  
support assem bly.

5. Remove shift m echanism  and gearshift 
lever  from  the vehicle and mount in a soft-jaw ed  
v ice .

D isassem bly
NOTE: Key numbers in text refer to figure 5.
1. P r e ss  down on com pression co llar (4), then 

using a hammer and punch, drive collar pin (3) out 
of shift lever (27).

2. Slide com pression co llar (4), spring (5) 
com pression cup (6), and washer (7) up off gear
shift lever.

3. Remove snap ring (8 ), rock shaft (26), and 
gearshift lever (27) from  housing (25).

4. Remove lock w ire, se tscrew  (11) and re 
move universal joint assem bly from  shift rod (24).

5. Remove attaching parts from  housing end
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TRANSMISSIONS AND CLUTCHES 7-5

1 Boot
2 Boot Retainer
3 Collar Pin
4 Compression Collar
5 Spring
6 Compression Cup
7 Compression Washer
8 Snap Ring
9 Bearings

10 Washers
11 Set Screw
12 Snap Rings
13 Journal Cross
14 Snap Rings
15 Set Screw
16 Bearings
17 Washers
18 End Yoke
19 End Yoke
20 Oil Seal
21 Oil Seal
22 Housing end Cover
23 Gasket 
U  Shift Rod
25 Remote Control Housing
26 Rock Shaft
27 Gearshift Lever
28 Gearshift Lever Grip

T-1230

Figure 5—Typical Control Island Shift Mechanism (90 Series)

cover (22); then rem ove end cover and gasket (23) 
from  housing (25). D iscard  gasket.

6 . Remove shift rod (24) from housing (25).
7. Remove two snap rings (12); then tap one 

side of en d yoke(19)toforcebearin g(9) and washer
(10) out of yoke. Strike opposite side of yoke to 
force out opposite bearing and washer.

8 . Remove the other two bearings (16) and 
w ashers (17) in the sam e manner.

9. Separate end yokes (18 and 19) from journal 
cro ss  (13).

Cleaning and Inspection
NOTE: Key numbers in text refer to figure 5.
1. Clean all parts thoroughly with suitable 

cleaning solvent. Wipe or blow parts dry.
2. Examine a ll parts for scoring, cracks, or  

other damage. D iscard all parts that are not in 
good Condition.

3. If inspection shows oil sea ls  (20 and 21) to 
be worn or deteriorated, drive o il sea ls  out of 
cover and housing. Using a suitable s leev e , p ress  
or drive new oil sea ls  into bores of end cover and 
housing.

A ssem bly
NOTE: Key numbers in text refer to figure 5.
1. Position shift rod (24) in housing (25); then 

install end cover (22) and new gasket (23) on hous
ing (25). Tighten attaching bolts firm ly.

2. Position  journal cro ss  (13) in end yoke (19). 
Install w ashers (10) and bearings (9) on journal 
cro ss  (13) and retain parts with snap rings (12).

3. Install the other w ashers (17),bearings (16) 
and snap rings (14) in the sam e manner.

4. Install universal joint assem bly on shift 
rod (24) and secure with setscrew  (11). Tighten 
setscrew  firm ly and retain with new lock w ire.

5. F ill control housing % full with ch assis  
lubricant.

6 . Insert gearshift lever  (27) through top of 
housing (25). Install rock shaft (26) and snap ring 
(8).

7. Position  com pression washer (7), cup (6), 
spring (5), and collar (4) over gearshift lever (27). 
P r e ss  down on com pression collar (4) and install 
collar pin in gearshift lever . Check for free  m ove
ment in shift m echanism .
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TRANSMISSIONS AND CLUTCHES 7-6

1 W ashers
2 Bolts
3 Nut
4 W asher
5 Shift Lever Mounting

Bracket
6 Shift Lever Pivot Bolt
7 Shift Lever Assem bly
8  Bolt
9 Washer

10 Collar Washer
11 Shifter Shaft Collar
12 Shifter Shaft
13 Oil Seal
14 Washer
15 Snap Ring
16 Nut
17 Washer

&

3 ) , 5

18 Selector Lever
19 Bolt
20 Shift Finger Screws
21 Shift Finger
22 Selector Arm and Shaft

A ssem bly
23 Spacer
24 R everse Latch Plunger

V 19
25 Selector S leeve and Ball

A ssem bly
26 1st and R everse Rocker

Arm
27 Washer
28 Spring
29 Nut
30 Plunger
31 Snap Ring
32 Back-up Light Switch
33 Remote Control Housing
34 Washer
35 Cap Screw T-4490

Figure 6—Clark 282V and 285V Remote Control Assembly

Installation
NOTE: Key numbers in text refer to figure 5.
1. Install boot (1) and retainer (2) on control 

island. Tighten screw s firm ly.
2. Install prop shaft type shift m echanism  and 

support assem bly in the vehicle. Tighten attaching 
parts firm ly.

3. Position universal joint assem bly on prop 
shaft type shift rod. Install setscrew  (15) and tight
en firm ly.

4. Install gearshift lever grip (28).

IMPORTANT: On vehicles equipped with a 
Fuller transm ission , position range control valve 
on gearshift lever three inches below the bottom  
of the gearshift lever grip. Reconnect the a ir  lines  
to the control valve and check the system  for air  
leaks and proper operation upon completion of the 
following step:

5. Adjust transm ission  shift control linkage as 
described previously under "Linkage Adjustment."

REMOTE CONTROL ASSEMBLY 
(AT TRANSMISSION)

Tilt cab veh icles have transm ission  remote 
control assem b lies as shown in figures 6 , 8 , 1 0 , 
and 12. Should parts becom e worn or defective, 
make repairs a s  described in the following text:

CLARK 282V AND 285V REMOTE 
CONTROL ASSEMBLY

Rem oval
1. Position transm ission gearshift lever  in 

"NEUTRAL" and disconnect shift control rods 
from  shift levers at transm ission .

2. Disconnect e lectrica l connector from  back
up light switch.

3. Remove rem ote control assem b ly-to -tran s- 
m ission  attaching parts, then rem ove assem bly  
from  vehicle.
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TRANSMISSIONS AND CLUTCHES 7-7

4. P lace a clean shop towel over transm ission  
opening to prevent entry of dirt or other foreign  
m aterial.

D isassem bly
NOTE: Key numbers in text refer to figure 6 .

1. Remove lock w ire and shift finger screw
(2 0 ), then rem ove shifter shaft (12 ) and sh iftfinger
(21) from  rem ote control housing (33).

2. Remove attaching parts holding shifter 
shaft collar (11) to sh ifter shaft (12), then rem ove 
shifter shaft collar.

3. Remove 1st and reverse  rocker arm  (26) 
from  housing. Remove cotter pin from  nut (29), 
then rem ove nut (29) from  reverse  latch plunger 
(24) releasing spring (28), washer (27) and plunger
(24).

4. Loosen nut (16) and remove se lecto r  lever
(18).

5. Remove snap ring (15) and washer (14) 
from  se lec to r  arm and shaft assem bly (2 2 ).

6 . Remove cap screw  (35) and washer (34) 
from  housing.

7. Rotate se lector  s leev e  and ball assem bly
(25) away from  se lecto r  arm  and shaft assem bly
(2 2 ), then rem ove se lec to r  s leeve  and ball a ssem 
bly from  housing.

8 . Remove se lector  arm  and shaft assem bly  
(22) and spacer (23) from  housing.

9. Remove attaching parts that retain shift 
lever  assem bly (7) to shift lever mounting bracket 
(5), then rem ove shift lever  assem bly.

10. Remove attaching parts that retain shift 
lever  mounting bracket (5) to housing, then rem ove 
shift lever  mounting bracket.

Cleaning and Inspection
1. Clean all m etal parts thoroughly in clean

ing solvent.
2. Check all parts for wear, distortion, cracks 

or other damage.
3. Replace a ll parts that would affect proper 

selection  of transm ission  gears.

Oil Seal Replacement
1. P r e ss  or pry o il sea ls  out of rem ote con

trol housing.
2. Using a suitable s leev e , p ress  or drive 

new o il sea l into bore of housing.

NOTE: Coat outer diam eter of o il sea l with 
a light coat of sealing cem ent prior to installation.

A ssem bly
NOTE: Key numbers in text refer to figure 6 .
1. Position se lecto r  s leev e  and ball assem bly  

(25) in rem ote control housing (33), then install 
w asher (34) and cap screw  (35). Tighten screw  
firm ly.

STRA IGHTEDGE

FLUSH

Figure 7—Reverse Latch Plunger Adjustment

2. Position se lector  arm  and shaft assem bly
(22) and spacer (23) in housing, then install washer 
(14) and snap ring (15).

3. A ssem ble rev erse  latch plunger (24), wash
er (27), spring (28), and nut (29) to 1st and reverse  
rocker arm  (26).

4. Adjust rev erse  latch plunger so  rounded 
end is  flush or slightly below the two flat ends of 
the 1s t  and rev erse  rocker arm  as shown in figure
7. Secure adjusting nut in proper position with a 
cotter pin. Install rev erse  latch plunger assem bly  
in housing.

5. Position shift finger (21) in housing (33); 
then install shifter shaft (1 2 ) in housing, aligning 
sp lines of sh ifter shaft with sp lines of se lector  
s leev e  and ball assem bly (25), and hole in shifter  
shaft with hole in shift finger (2 1 ).

6 . Install shift finger screw  (20). Tighten 
screw  to 25 foot-pounds torque and secure with 
lock w ire.

7. Install attaching parts that retain shifter  
shaft collar (1 1 ) to sh ifter shaft (12 ).

8 . Install attaching parts that hold shift lever  
assem bly (7) to shift lever mounting bracket (5). 
Tighten nut to 25-31 foot-pounds torque.

9. Install attaching parts that hold shift lever  
mounting bracket (5) to housing (33). B e sure shift 
lev er  assem bly (7) is  properly seated in slo t of 
shifter shaft collar (1 1 ).

10. Position se lecto r  lever  (18) on selector  
arm  and shaft assem bly (2 2 ), so  that the selector  
lever  is  perpendicular to the gasket side of the 
housing (33). Tighten nut (16) firm ly.
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TRANSMISSIONS AND CLUTCHES 7-8

W ashers 
B olts
Shift Lever Pivot Bolt 
Shift Lever A ssem bly  
W asher 
Nut 
Bolt 
W asher 
C ollar W asher 
Shifter Shaft Collar 
Shifter Shaft 

12 Oil Seal

13 Remote Control Housing
14 W asher
15 Snap Ring
16 W asher
17 Bolt
18 Oil Seal
19 Nut
20 Selector Lever
21 Spacer
22 Selector Arm and Shaft A ssem bly
23 Shift Finger
24 Selector Sleeve and B all A ssem bly
25 Shift Finger Screw
26 Breather A ssem bly
27 Washer
28 Cap Screw
29 Shift Lever Mounting Bracket

T-992 -1

Figure 8—Clark 387V Remote Control Assembly

Installation

1. Position a new gasket on transm ission.

2. With a ll parts in "NEUTRAL" position, 
carefully p lace rem ote control assem bly on trans
m ission  cover.

3. Install rem ote control a ssem b ly-to -tran s-  
m ission  cover attaching parts. Tighten the bolts 
firm ly.

4. Connect shift control rods to rem ote con
trol assem bly.

5. Adjust transm ission  control linkage as  
described previously under "Linkage Adjustment."

CLARK 387V REMOTE 
CONTROL ASSEMBLY

Removal

1. Position transm ission  gearshift lev er  in 
"NEUTRAL" and disconnect shift control rods 
from  shift lev ers  at transm ission .

2. Remove rem ote control assem b ly-to -tran s
m ission  attaching parts, then rem ove assem bly  
from  vehicle.

3. P lace a clean shop towel over transm ission  
opening to prevent entry of dirt or other foreign  
m aterial.
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TRANSMISSIONS AND CLUTCHES 7-9

D isassem bly
NOTE: Key numbers in text refer to figure 8 .
1. Remove lock w ire and shift finger screw

(25), then remove shifter shaft (11) and shiftfinger
(23) from  rem ote control housing (13).

2. Remove attaching parts holding shifter  
shaft collar (10 ) to shifter shaft (11), then rem ove 
shifter shaft collar.

3. Loosen nut (19) and rem ove selector lever
(20).

4. Remove snap ring (15) and washer (14) 
from  selector  arm  and shaft assem bly (2 2 ).

5. Remove cap screw  (28) and washer (27) 
from  housing.

6 . Rotate se lector  s leev e  and ball assem bly
(24) away from  selector  arm  and shaft assem bly  
(2 2 ), then remove se lecto r  sleeve  and ball a ssem 
bly from  housing.

7. Remove selector arm  and shaft assem bly  
(2 2 ) and spacer (2 1 ) from  housing.

8 . Remove attaching parts that retain shift 
lever  assem bly (4) to shift lever mounting bracket 
(29), then remove shift lever assem bly.

9. Remove attaching parts that retain shift 
lever mounting bracket (29) to housing, then r e 
move shift lever mounting bracket.

Cleaning and Inspection
1. Clean a ll m etal parts thoroughly in clean

ing solvent. Wipe or blow parts dry.
2. Check all parts for wear, distortion, cracks 

or other damage.
3. Replace all parts that would affect proper 

selection  of transm ission gears.

Oil Seal Replacement
1. P ress  or pry oil sea ls  (12 and 18, fig . 8) 

out of rem ote control housing.
2. Using a suitable s leev e , p ress  or drive new 

o il sea l into bore of housing.
NOTE: Coat outer diam eter of o il sea l with 

a light coat of sealing cem ent prior to installation.

A ssem bly
NOTE: Key numbers in text refer to figure 8 .
1. Position  se lec to r  sleev e  and ball assem bly  

(24) in rem ote control housing (13), then install 
w asher (27) and cap screw  (28). Tighten screw  
firm ly.

2. Position se lecto r  arm  and shaft assem bly
(22) and spacer (14) in housing, then install washer
(14) and snap ring (15).

3. Position shift finger (23) in housing (13); 
then install shifter shaft (11 ) in housing, aligning 
sp lines of shifter shaft with splines of se lector  
sleev e  and ball assem bly (24), and hole in shifter  
shaft with hole in shift finger (23).

4. Install shift finger screw  (25). Tighten 
screw  to 25 foot-pounds torque and secure with 
lock w ire.

5. Install attaching parts that retain shifter  
shaft collar (10) to shifter shaft (11).

6 . Install attaching parts that hold shift lever  
assem bly (4) to shift lever  mounting bracket (29). 
Tighten nut to 25-31 foot-pounds torque.

7. Install attaching parts that hold shift lever  
mounting bracket (29) to rem ote control housing 
(13). Be sure shift lever assem bly (4) is  properly  
seated in the slot of shifter shaft collar (1 0 ).

8 . Position se lector  lever  (20) on se lector  
arm  and shaft assem bly (2 2 ), so  that the se lector  
lever  is  perpendicular to the gasket side of the 
housing (13). Tighten nut (19) firm ly.

Installation
1. Position  a new gasket on transm ission  

cover.
2. With all parts in "NEUTRAL" position, 

carefully place rem ote control assem bly on trans
m ission  cover.

3. Install rem ote control a ssem b ly-to -tran s- 
m ission  cover attaching parts. Tighten bolts firm ly.

4. Connect shift control rods to rem ote con
trol assem bly.

5. Adjust transm ission  control linkage as des
cribed previously under "Linkage Adjustment."

ROD TYPE REMOTE CONTROL ASSEMBLY
NOTE: The rod-type rem ote control assem bly  

shown in figure 10 is  found on various Spicer tran s
m ission s. The procedures are the sam e for both, 
except as noted:

Removal
1. Position  transm ission  gearshift lever  in 

neutral and disconnect the shift control rods from  
the shift levers at transm ission .

IMPORTANT: On a ll Spicer transm issions, 
rem ove the retainer, plunger pin spring, and plung
er pin shown in figure 9. Keep the rem ote control 
assem bly slightly tilted to the left, a s shown, to 
prevent the plunger from  falling into the tran sm is
sion during rem oval.

2. Remove rem ote control a ssem b ly-to -tran s- 
m ission  attaching parts, then carefully rem ove 
assem bly and gasket from  vehicle.

3. P lace  a clean lin t-free  cloth over the trans
m ission  opening to prevent entry of dirt or other 
foreign m aterial.

D isassem bly
NOTE: Key numbers in text refer to figure 10.
1. Mark location of shift lever  (16) in relation  

to shift finger shaft (15) to facilitate assem bly. 
Loosen clamp bolt on shift lever , then rem ove 
shift lever  and thrust w asher (14).

2. Remove selection  lever (11) from  selection  
cam  and stud assem bly (6).
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TRANSMISSIONS AND CLUTCHES 7-10

Remote Control 
Assembly

Transmission 
Shifter Housing 

j Assembly

Plunger Pin

Figure 9—Removing Rod Type Remote Control Housing

3. Through opening in bottom of control hous
ing (3), rem ove lock w ire and shift finger screw
(21) from  shift finger (4).

4. Remove attaching parts that hold end cover
(19) to control housing (3).

5. Remove shift finger shaft (15) and end 
cover (19) from  control housing (3). Remove shift 
finger (4) from  control housing.

6 . Rotate the selection  lever shaft (20) 180

Figure 10—Rod Type Remote Control Assembly

degrees, then rem ove selection  lev er  shaft from  
shift finger shaft (15).

7. Remove shift finger shaft (15) and selection  
cam  and stud assem bly (6) from  end cover (19).

8 . On a ll Spicer transm issions, rem ove at
taching parts holding reverse  shift finger (23) to 
control housing (3), then rem ove reverse  shift 
finger.

Cleaning and Inspection
1. Clean all parts thoroughly with suitable 

cleaning solvent. Wipe or blow parts dry.
2. Examine all parts for scoring, cracks, or 

other damage. D iscard a ll parts that are not in 
good condition.

A ssem bly
NOTE: Key numbers in text refer to figure 10.
1. On a ll Spicer tran sm ission s, install r e 

v erse  shift (23) in control housing (3). Tighten at
taching nut firm ly.

2. Install selection  cam and stud assem bly (6) 
into end cover (19).

3. Install snap ring (7) and thrust washer (8) 
on shift finger shaft into end cover.

4. Install shift finger key (5) on selection  
lever  shaft (2 0 ).

5. Slide selection  lever shaft (20) onto shift 
finger shaft (15). Rotate selection  lev er  shaft until 
selection  cam and stud assem bly (6) properly en
gages selection  lever shaft. Then rotate selection  
lever shaft 180 degrees so that the shift finger key 
(5) i s  pointing upward as shown.

6 . Position gasket (9) on control housing (3).
7. Position shift finger (4) in  control housing 

(3), then while inserting the end cover (19) with 
shafts into control housing, install shift finger (4) 
on selection  lever shaft (2 0 ).

NOTE: Be sure the shift finger (4) is  installed  
on the shaft with the longer b oss facing the end 
cover as shown.

8 . Install end cover (19) to control housing
(3). Tighten attaching bolts firm ly.

9. Install shift finger screw  (21) and new lock  
w ire to shift finger (4).

10. Position selection  lever  (11) on selection  
cam  and stud assem bly (6), so  that selection  lever  
is  parallel to the shift finger shaft (15). Tighten 
attaching nut firm ly.

11. Align marks on shift lever  (16) and shift 
finger shaft (15). If not previously marked position  
shift lever on shift finger shaft, so that angle "A" 
shown in figure 11 is  as follows:

T ransm ission Model Angle "A" 
Spicer 5752C (When Used on TV70) . . . 37° 
All Other Spicer T r a n sm iss io n s ............  15°

Tighten clamp nut firm ly.

1 Nut
2 Lock Washer
3 Control Housing
4 Shift Finger
5 Shift Finger Key
6 Selection Cam and

Stud Assembly
7 Snap Ring
8 Thrust Washer
9 Gasket

10 Nut
11 Selection Lever
12 Washer

13 Bolt
14 Thrust Washer
15 Shift Finger Shaft
16 Shift Lever
17 Bolt
18 Washer
19 End Cover
20 Selection Lever Shaft
21 Shift Finger Screw
22 Reverse Shift Finger

Stud
23 Reverse Shift Finger
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TRANSMISSIONS AND CLUTCHES 7-11

Installation
1. Position a new gasket on transm ission  

cover.

CAUTION: On vehicles equipped with 
Spicer transmissions, keep the remote 
control assembly slightly tilted to the left 
during installation as shown in figure 9, 
to prevent the plunger from falling into 
the transmission.

2. With a ll parts in "NEUTRAL” position, 
carefully p lace the rem ote control assem bly on 
the transm ission cover.

3. Install rem ote control assem b ly-to -tran s-  
m ission  attaching parts. Tighten bolts securely .

4. Reconnect shift control rods to the shift 
lev ers on the transm ission rem ote control assem bly

5. Adjust transm ission  shift control linkage 
a s described previously under "Linkage Adjust
ment."

PROP SHAFT TYPE REMOTE
CONTROL ASSEMBLY
(USED ON TILT CAB SERIES 90)

NOTE: The prop shaft type rem ote control 
assem bly shown in figure 12 is  found on various 
Clark, Fuller and Spicer transm issions. The pro
cedures are the sam e for a ll transm issions, except 
as noted:

Removal
1. Remove lock wire and setscrew  attaching 

universal joint assem bly to prop shaft type shift 
rod shown in figure 2 .

IMPORTANT: On veh icles equipped with Spicer 
6000 S eries transm issions rem ove the retainer, 
plunger pin spring and plunger pin shown in figure  
9. Keep the rem ote control assem bly slightly tilted  
to the left, as shown, to prevent plunger from  fa ll
ing into the transm ission.

2. Remove rem ote control a ssem b ly-to -tran s- 
m ission  attaching parts, then carefully rem ove 
assem bly from  vehicle.

NOTE: On veh icles equipped with Fuller trans
m ission s, rem ove adapter plate which is  mounted 
between rem ote control assem bly and transm is
sion  shifter housing. On veh icles equipped with 
Clark transm issions, rem ove spacer and two g as
kets. On all remaining transm ission  models, sim ply  
rem ove the gasket mounted between rem ote control 
assem bly and transm ission  cover.

3. P lace a clean lin t-free  cloth over the trans
m ission  opening to prevent the entry of dirt or 
other foreign m aterial.

,  x  35 ^ ^ 3 3  
^■39̂ 38 36 34

1 Set Screw 
End Yoke 
Bearing 
Washer 
Bearing 
Washer 
End Yoke

8 Boot
9 Shift Control Rod

10 Plunger
11 1st and Reverse

Shift Finger
12 Shift Finger Stud
13 Bushing
14 Shift Finger (Inner)
15 Housing
16 Washer
17 Nut
18 Bushing
19 Plug
20 Bushing
21 Oil Seal
22 Boot
23 Oil Seal
24 Set Screw

25 Bushing
26 Shift Finger Shaft
27 Shift Finger (Outer)
28 Set Screw
29 Gasket
30 End Cover
31 Cap Screw
32 Woodruff Key
33 Bearing
34 Washer
35 Snap Rings
36 Journal Cross
37 Snap Rings
38 Washer
39 Bearing

Figure 12—Prop Shaft Type Remote Control Assembly
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TRANSMISSIONS AND CLUTCHES 7-12

D isassem bly
NOTE: Key numbers in text refer to figure 12.
1. Remove lock w ire and setscrew  from  end 

yoke (7). Remove universal joint assem bly from  
shift control rod (9).

2. Remove two snap rings (37); then tap one 
sid e  of end yoke (2) to force bearing (3) and washer
(4) out end yoke. Strike opposite side of yoke to 
force out opposite bearing (39) and washer (38).

3. Remove the other two bearings (5 and 33) 
and w ashers (6  and 34) in the sam e manner.

4. Separate end yokes (2 and 7) from  journal 
c r o ss  (36).

5. Remove boots (8  and 17).
6 . Remove parts retaining end cover (30) and 

gasket (29) to the housing (15). D iscard gasket.
7. Remove lock w ire and setscrew  (28) from  

outer shift finger (27); then rem ove shift control 
rod (9) and outer shift finger.

NOTE: On veh icles equipped with Spicer 6000 
S eries  transm issions, hold shift finger stud (12) 
and rem ove nut (17) and washer (16). Remove 1st 
and reverse  shift finger (1 1 ) from  housing.

8 . Remove lock w ire and setscrew  (24) from  
inner shift finger (14). Remove shift finger shaft
(26) and inner shift finger from  housing. Remove 
Woodruff key (32) from  shift finger shaft.

9. Remove and discard oil sea ls  (21 and 23).

Cleaning and Inspection (Fig. 12)
1. Clean all parts thoroughly with cleaning 

solvent. Wipe or blow parts dry.

NOTE: The housing (15) on som e m odels, is  
equipped with a breather. Be sure it is  clean.

2. Examine a ll parts for scoring, cracks, or  
other damage. D iscard  a ll parts that are not in 
good condition.

3. Carefully inspect bushings (13, 18, 20, and 
25) for pitting, scoring or other damage. Replace 
as n ecessary.

A ssem bly
NOTE: Key numbers in text refer to figure 12.
1. Install new o il se a ls  (21 and 23) in housing

(15).
2. Install Woodruff key (32) on shift finger 

shaft (26).
3. While holding inner shift finger (14) in 

place in housing, insert shift finger shaft (26) into 
housing and through inner shift finger. Install s e t
screw  (24) in inner shift finger.

IMPORTANT: B e sure se tscrew  is  seated  in 
the shift finger shaft. Tighten se tscrew  firm ly and 
secure with new lock w ire.

NOTE: On veh icles equipped with Spicer 6000 
S eries tran sm ission s, in sert shift finger stud (12) 
in 1st and reverse  shift finger (11). Position  in 
housing and install washer (16) and nut (17).

4. Position  the outer shift finger (27) in the 
housing. Insert the shift control rod (9) into hous
ing and through outer shift finger. Install se t
screw  (28) in outer shift finger.

IMPORTANT: Be sure setscrew  is  seated  in 
the locating hole of the shift control rod. Tighten 
setscrew  firm ly and secure with new lock w ire.

5. F ill that portion of the housing, which con
tains the outer shift finger % full with ch assis  lub
ricant. Install new gasket (29) and end cover (30). 
Tighten cap screw s securely .

6 . Install boots (8  and 22) on each end of the 
shift control rod (9).

7. Position journal cro ss  (36) in end yoke (2). 
Install w ashers (4 and 38) and bearings (3 and 39) 
on journal cro ss  and secure with snap rings (37).

8 . Install the remaining end yoke (7), w ashers  
(6  and 34), bearings (5 and 33), and snap rings (35) 
in the sam e manner.

9. Install universal joint assem bly on shift 
control rod (9) and secure with setscrew  on end 
yoke. Tighten se tscrew  firm ly and secure with 
new lock w ire.

Installation
NOTE: On veh icles equipped with C larktrans- 

m ission s, position spacer and two gaskets on the 
opening. On remaining transm ission  m odels p osi
tion gasket over transm ission  opening.

IMPORTANT: On vehicles equipped with Spicer 
6000 S eries transm issions, keep the assem bly  
slightly tilted  to the left during installation as 
shown in figure 9 to prevent the plunger from  fa ll
ing into the transm ission . After the rem ote control 
assem bly is  seated on the transm ission  shifter  
housing in sta ll the plunger pin, plunger pin spring  
and retainer.

1. Position prop shaft type rem ote control 
assem bly on transm ission  as shown in figure 2 . 
Install the rem ote control assem b ly -to -tran sm is- 
sion attaching parts. Tighten bolts firm ly.

2. With the prop shaft type shift rod inserted  
in the universal joint assem bly, tighten the s e t
screw  firm ly.

3. Adjust transm ission  control linkage as des
cribed previously under "Linkage Adjustment."
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TRANSMISSIONS AND CLUTCHES 7-13

TRUCK MODELS WITH ALLISON AUTOMATIC TRANSMISSION

LINKAGE ADJUSTMENTS

P rior to making any checks or adjustments of 
transm ission  manual and throttle control linkage, 
check performance of the engine. The transm is
sion is  often blamed for poor operation of the 
vehicle when the engine is  not tunedto deliver peak 
power. Refer to GASOLINE ENGINES (SEC. 6A) of 
th is manual for recommended tune-up procedures. 
It should be kept in mind, that to assure efficient 
perform ance of power plant, the transm ission  
should be as carefully balanced with the engine as 
are fuel and ignition system s.

The A llison transm ission  control linkage must 
be checked and properly adjusted whenever any of 
the following events occur:

1. At tim e of "New V ehicle Inspection," after 
final engine idle adjustments have been made.

2. After any transm ission  control linkage has 
been removed or replaced.

3. After transm ission  has been removed and 
reinstalled  in vehicle.

4. When transm ission  is  not perform ing  
properly.

ACCELERATOR AND TV LINKAGE 
ADJUSTMENTS

WARNING: DO NOT start engine with 
shift linkage disconnected, as serious 
injury could result to vehicle or personnel.

The throttle linkage to transm ission  must be 
properly adjusted so  that engine and transm ission , 
as a matched pair, can give maximum perform 
ance. If transm ission  throttle linkage is  incorrect
ly adjusted, the engine may not operate at full 
governed rpm, or the transm ission  upshift and 
downshift points may be incorrect.

Throttle linkage to the transm ission  should be 
adjusted so  that transm ission  upshift occurs at 
approximately 50 rpm below engine governed speed  
during full throttle operation.

A detent position is  incorporated in throttle 
linkage to provide additional control of transm is
sion sh ifts. If the shift points are not correct at 
the to-detent position (full throttle), the linkage 
requires adjustment. If the to-detent shift points 
are correct, but the through-detent shift points 
are not correct, the TV m echanism in the trans
m ission  may be sticking. The through-detent p o si
tion should not allow transm ission to upshift and 
should allow downshifts at highest rpm p ossib le .

CAUTION: The transmission should 
not be operated if throttle linkage is not 
adjusted correctly because insufficient 
TV pressure could cause reduction of 
main pressure, which in turn, might re
sult in clutch slippage and transmission 
failure. ________________________

A ccelerator and TV Linkage Adjustment 
Procedure (Refer to F ig. 14)

1. Start engine and adjust idle speed to 575- 
600 rpm, then stop engine.

2. D isconnect c lev is  (G) from  TV lev er  (F). 
Position lever (A) 0.060-inch from  stop (B).

3. With carburetor throttle lev er  (C) at idle 
position and lever  (A) 0.060-inch from stop (B), 
adjust the sw ivels on rod (I) to provide free-en try  
into levers (A and B ).

4. With carburetor throttle lever  (C) at id le  
position, and TV lever (F) against rear stop (ro
tated away from  engine), adjust c lev is  (G) on rod 
(H) for free-en try  into lever (F). Then turn c lev is  
(G), to shorten rod, two full turns. Install c lev is  
pin, tighten jam nut and secure c lev is  (G) to TV 
lever  (F) with cotter pin.

NOTE: On tilt cab m odels, with carburetor  
throttle lever (C) in idle position, rod (J) should 
clear  radiator support by 1 /8-in ch . Lengthen rod 
(J), as necessary .

IMPORTANT: Adjustment of the detent button 
(E) is  accom plished by relocating the two jam  nuts 
located on either side of the cab floor (see fig . 14). 
With the accelerator pedal depressed to the thru- 
detent position (detent button (E) -  com pressed) 
ample clearance must ex ist between the pedal and 
floor, to assure com plete movement of the TV 
linkage to the thru-detent position.

5. With the accelerator pedal (D) just touching 
detent button (E), the carburetor throttle lev er  
should be in full throttle position. If adjustment is  
required, shorten or lengthen rods between a c c e l
erator pedal and carburetor throttle lever  and, if  
n ecessary , reposition detent button (E) to obtain 
above conditions.

6 . Using a tachom eter to accurately check  
engine rpm, road test or dynamometer test veh icle  
to check for full throttle, full load upshift (5th to 
6th). Upshift should occur at approximately 50 
rpm below the engine governed speed. If upshifts 
do not occur at specified  rpm, adjust as follows:

a. To ra ise  shift point, shorten rod (H), by 
turning c lev is  (G) one turn at a tim e until the de
s ired  shift point is  obtained. Tighten jam  nut s e 
curely against c lev is .

b. To lower shift point, lengthen rod (H) by
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TRANSMISSIONS AND CLUTCHES 7-14

turning c le v is  (G) off rod one turn at a tim e until 
the desired  shift point is  obtained. Tighten jam nut 
against c lev is .

MANUAL SELECTOR LINKAGE 
ADJUSTMENT (Refer to Fig. 15)

The transm ission  shift control linkage should 
fully engage all transm ission  range positions, "R, 
N, 3 -6 , 3 -5 , 3-4 , and 1-2," just before the lever  
hits the "stops" incorporated in the shift control 
cover. Shift the se lector  lever through each p o si
tion while feeling for full engagement in the trans
m ission . Note the position of the se lector  lever  
after each shift. T ransm ission should not engage 
"3-6" or "R" (Reverse) until selector lever is  
com pletely out of the neutral notch. If lever  is  not 
properly located or operating, adjust linkage as 
follows:

1. Locate transm ission  se lector  lev er  (B) 
against stop in "3-6" position.

2. Check cable for dimension shown in View 
A -A and adjust if  n ecessary . Anchor cable to 
bracket at point (D).

NOTE: Threaded portion of shift cable extends
0 .8 8 -inch  above top-side of bracket, as shown at 
point (D).

3. Disconnect c lev is  (G) from  transm ission  
manual shift lever (H). Anchor cable securely  at 
point (F).

4. Locate manual shift lever  (H) in ’’3-6" 
position (3rd notch from  the rear). Adjust c lev is  
(G) for free-en try  of c lev is  pin through c lev is  and 
manual shift lever (H). Then lengthen c lev is  (G) 
by IVz turns, install c lev is  pin, tighten jam nut, and 
secure with cotter pin.

Figure 14—Accelerator and TV Linkage (Allison Transmission)
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TRANSMISSIONS AND CLUTCHES 7-15

Figure 15—Manual Shift Linkage

5. After completing a ll adjustments, operate 
veh icle  and check operation of se lector  lever  
through all shift ranges. Readjust if n ecessary.

NEUTRAL SAFETY SWITCH ADJUSTMENT 
(R efer to Inset, Fig. 15)

NOTE: "Manual Selector Linkage Adjustment” 
should be perform ed as described previously, 
p rior to adjustment of the neutral safety switch.

1. Apply parking brake and perform  the fo l
lowing to prevent the vehicle from accidentally  
starting while perform ing adjustment:

a. Gas Engine Models - Pull secondary wire  
out of center socket in distributor cap and ground 
w ire to prevent possib le damage to coil.

b. D iese l Engine Models -  P lace fuel shut- 
off lever in "SHUT-OFF" position.

2. Move se lector  lev er  (B) to "N" (Neutral) 
position, then referring to Inset, figure 15, loosien 
jam nuts and adjust length of push rod to dimen
sion shown.

3. With neutral safety switch push rod prop
erly adjusted, tighten jam nuts securely .

Figure 16—Retarder Controls (Conv. Cab ModelsI

4. Check each range position of shift linkage 
to make sure the starter does not operate with the 
se lector  lever  in any position other than "N." If 
necessary , re-adjust sw itch.

5. Reconnect secondary w ire to distributor  
cap, on gas engine m odels.

RETARDER ADJUSTMENT
The transm ission  retarder on all truck models 

equipped with A llison transm ission  covered by this 
manual is  activated by hydraulic controls.

Conventional Cab Models and TM80
NOTE: Conventional cab m odels refer to 

figure 16 and the TM80 refer to figure 17.

1. Loosen lock nut on m aster cylinder push 
rod assem bly, then turn hex portion of push rod 
(fig. 18) as necessary  to provide 0  to 1 /16-inch  
clearance between push rod and m aster cylinder
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TRANSMISSIONS AND CLUTCHES 7-16

piston. After making adjustment, tighten lock nut on 
push rod.

IMPORTANT: Make sure piston contacts snap 
ring in m aster cylinder bore when pedal is  r e lea s
ed. Install boot on m aster cylinder.

2. With retarder hydraulic system  bled, de
p r e ss  the retarder pedal until the retarder valve 
on the transm ission  is  fully engaged ("ON" p o si
tion) .

3. Holding the retarder pedal in the "ON" 
position, adjust the pedal stop bracket at "A" (Conv. 
Cab Models) or stop bolt "A" (TM80) until it 
touches the pedal as shown. Tighten steering pivot 
bolt "C" to 8-10 foot-pounds torque (Conv. Cab 
M odels, only).

NOTE: Full travel of retarder valve from  
"OFF" to "ON" position is  ^-inch.

4. Have an assistan t depress retarder pedax 
(in cab) while checking for proper movement of 
retarder valve. U se a sca le  to be sure movement 
of valve from  "OFF" to "ON" position is  ^-inch.

5. Have assistant re lea se  retarder pedal. The 
retarder valve must return to the "OFF" position  
(retarder valve fully closed) when the pedal is  
released . The pedal must return positively and 
im m ediately to released  position (pedal against 
bumper stop "B") when foot pressure is  released .

6 . Readjust linkage, if  n ecessary.

Model TM80 (Fig. 19)
1. With retarder hydraulic system  bled, de

p ress  the retarder pedal until the retarder valve 
on the transm ission is  fully engaged ("ON" position).

2. Holding the retarder pedal in this position  
adjust the stop bolt "A" until it touches pedal as 
shown. R elease the pedal and tighten lock nut 
against m aster cylinder.

Figure 18—Adjusting Master Cylinder Push Rod 
(Conv. Cab Models and TM80) (Typical)

Figure 19—Retarder Controls (TM80)
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TRANSMISSIONS AND CLUTCHES 7-17

NOTE: Full travel of retarder valve from  
"OFF" to "ON" position is  %-inch.

3. Have assistant re lease  retarder pedal. The 
retarder valve must return to the "OFF" position  
(retarder valve fully closed) when the pedal is  r e 

leased . The pedal must return positively  and im 
m ediately to released  or "OFF" position when foot 
p ressu re  is  released .

4. Readjust stop bolt, if necessary .

TRANSMISSION ON-VEHICLE SERVICE OPERATIONS
This section  contains serv ice  information on the following:

Subject Page No.
Troubleshooting - Manual T r a n s m is s io n s ...................................... 7-17
T ransm ission Replacement -  Manual T r a n s m is s io n s ...............  7-20
T ransm ission  Replacement -  A llison Automatic T ransm ission 7-24
Rear Oil Seal Replacement -  Manual T ransm issions ...............  7-26
A ir System  - Fuller T ransm issions .................................................  7-27

TROUBLESHOOTING-MANUAL TRANSMISSION

The following troubleshooting information w ill 
a ss is t  in locating transm ission  troubles, but in ad
dition w ill serve  as a guide to find the "cause."

NOTE: Troubleshooting of air controls on 
Fuller transm issions is  covered later in this s e c 
tion under "Air System  Servicing."

Whenever possib le , road test the vehicle prior 
to replacem ent or overhaul of the transm ission. 
M echanics usually get second or third hand reports 
of trouble experienced with the unit and these re 
ports do not always accurately describe the actual 
conditions. Som etim es sym ptom s seem  to indicate 
trouble in the transm ission; while actually the 
trouble may be caused by the axle, propeller shaft, 
universal joint, engine or clutch. Therefore, before 
rem oving transm ission  or related components to 
locate trouble, always road test to check p ossib il
ity that trouble may ex ist in other closely  a sso 
ciated units. If the mechanic can drive, road te st
ing w ill be more effective; however, just riding 
with the driver can be very inform ative.

If rem ote controls are used, a careful check 
of the rem ote and connecting linkage to transm is
sion and auxiliary must be made. The rem ote units 
and linkage must be in good working order if the 
transm ission  and auxiliary are expected to shift 
satisfactorily .

NOISY OPERATION

N oise is  usually very elusive and generally  
not the fault of the transm ission; therefore, m ech
anics should road test to determine if the driver's  
complaint of noise is  actually in the transm ission.

NOISE ARISING OUTSIDE TRANSMISSION
In numerous instances, drivers have in sisted  

that tne noise was in the transm ission , however, 
investigations revealed the noise to be caused by 
one of the following conditions:

1. Fan out-of-balance or blades w ere bent.
2. D efective vibration damper.
3. Crankshaft out-of-balance.
4. Flywheel out-of-balance.
5. Flywheel mounting bolts loose .
6 . Engine rough at id le producing rattle in 

gear train.
7. Clutch assem bly out-of-balance.
8 . Engine mounts loose or broken.
9. Power take-off engaged.
10. U niversal joints worn out.
11. P ropeller  shafts out-of-balance.
12. U niversal joint angles out of phase or at 

excessive  angle.
13. Center bearings in drive line dry -  not 

mounted properly, etc.
14. W heels out-of-balance.
15. T ire treads humming or vibrating at c er 

tain speeds.
16. A ir leaks on suction side of induction 

system  -  especially  with turbo-chargers (if used).

NOISE ARISING IN TRANSMISSION
M echanics should try to locate and elim inate 

noise by means other than transm ission  rem oval, 
or overhaul. However, if the noise appears to be 
in the transm ission  try to break it down into the 
following c lassifica tion s. If possib le  determ ine 
what position the gearshift lever  is  in when the 
noise occurs. If the noise is  evident in only one 
gear position, the cause of the noise is  generally  
traceable to the gears in operation.
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TRANSMISSIONS AND CLUTCHES 7-18

1. Growl and Humming, or more seriou s, a 
grinding noise. These noises are caused by worn, 
chipped, rough, or cracked gears. As gears con
tinue to wear, the grinding noise w ill be notice
able, particularly in the gear position that throws 
the greatest load on the worn gear.

2. H issing, or m ore seriou s a thumping or 
bumping-type n oise . H issing noises couldbe caused 
by bad bearings. As bearings wear and retainers 
start to break up, etc ., the noise could change to 
a thumping or bumping.

3. M etallic Rattles within the transm ission  
usually resu lt from  a variety of conditions. Engine 
torsional vibrations are transm itted to the trans
m ission  through the clutch. A characteristic of the 
tw o-plate clutch is  a rattling noise, due to o sc il l
ation of the interm ediate plate drive lugs within 
the flywheel openings when the clutch is  released . 
In general, engine speeds should be 600 rpm or 
above, to elim inate objectionable rattles and v i
bration during the id le. A defective or faulty in
jector would cause a rough or lower id le speed  
and a rattle in the transm ission. Rattle could also  
be caused by ex cessiv e  backlash in power take-off 
unit mounting.

4. Improper Lubricants, or lack of lubricant 
can produce n oises. T ransm issions with low oil 
le v e ls  som etim es run hotter than normal, as there  
is  insufficient lubricant to cool and cover the g ea rs.

5. Squealing, particularly when the transm is
sion  is  operating at higher speeds, could be caused  
by one of the free-running gears seizing  on the 
thrust face or fluted diameter tem porarily and then 
letting go. In general, a mild seizu re w ill clear  
itse lf  up and the transm ission  w ill continue to 
operate very satisfactorily  without this defect 
being known. Refer to Step 7 following:

6 . Gear Seizure at high speed, usually ac
companied with loud squealing noise. This type of 
se izu re  is  readily apparent to the driver since the 
truck w ill suddenly slow  down as if the brakes 
w ere being applied. If the truck continues to move 
ahead, even though the gearshift lever is  placed in 
neutral, it would indicate the floating gear on the 
mainshaft had seized . D epressing the clutch should 
interrupt the driving torque. The seized  gear could 
be checked quite readily by depressing clutch and 
checking the action with the gearshift lev er  pro
gressively  in all shift positions. If releasing the 
clutch tends to kill the engine, then this gear p o si
tion has not se ized . In other words, the transm is
sion would be in two gears at the sam e tim e. By a 
p rocess of elim ination, the gear at fault can be 
readily identified. Refer to Step 7.

7. Vibration: Gear se izu res on thrust faces or 
fluted diam eters are usually caused by vibrations 
in the power train; this could be engine, propeller  
shafts, joint angle, rear axle, d ifferentials, etc.

a. Improved highways perm it sustained high

speeds. The fact that engines and entire power 
trains can now cruise at a high rpm can introduce 
vibration frequencies, that w ere not critica l in the 
past. At slow er speeds these item s would get by 
or only p ass through critica l periods while ac
celerating or decelerating through the gears.

b. In the past, drive line vibrations such as  
bent tubes, joints out of phase or alignment, bad 
angles due to short couples, clutches out-of-bal
ance, gears and shafts in transm ission  out-of-bal- 
ance, w ere fairly obvious. These item s w ill becom e 
more critica l in veh icles running at sustained high 
speeds.

c. C ritical vibrations associated  with higher 
speeds are not the old thumping or bumping type, 
but are high frequency vibrations. This type of 
vibration w ill cause gear se izu res, damaged syn
chronizers, bearing failure due to retainer bolt 
fa ilures, promote brinelling, fretting corrosion.

8 . Gear Whine is  usually caused by lack of 
backlash between mating gears or improper shim 
ming of power take-off units.

NOISE IN NEUTRAL
1. Misalignment of transm ission.
2. Worn or scored  main drive gear and/or 

countershaft bearings.
3. Scuffed gear tooth contact surfaces on 

gears.
4. Unmatched constant m esh gears.
5. Worn, rough reverse  idler gear.
6. Eccentric countershaft gear assem bly.
7. Sprung or worn countershaft.
8 . E xcessive backlash in constant m esh gear.
9. E xcessive end play in countershaft, or re

verse  idler pinion.
10. Worn mainshaft pilot bearing.
11. Scuffed gear tooth contact surface insuf

ficient lubrication.
12. Incorrect grade of lubricant.
13. Incorrect clutch linkage adjustment.

NOISE IN GEAR
1. Worn, or rough mainshaft rear bearing.
2. Rough, chipped, or tapered sliding gear 

teeth.
3. Noisy speedom eter gears.
4. E xcessive end play of mainshaft gears.
5. Refer to conditions listed  under "Noise In 

Neutral."

WALKING OR SLIPPING OUT 
OF GEAR

1. If the units are walking out of gear it could 
be caused by:

a. Interference or resistance in the shift
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TRANSMISSIONS AND CLUTCHES 7-19

mechanism preventing full engagement of the s lid 
ing clutch gear, or -

b. If the gear has been shifted com pletely into 
position som e other malfunction which could move 
the gear out of its proper location.

2. If remote controls are used, the mechanic 
must satisfy h im self that the remote units are sat
isfactory and that transm ission  is  actually at fault. 
One other point that should be noted is  whether the 
unit walks out of gear under drive (while pulling a 
load) or on a coast load. A lso, does the gear hop 
occur on smooth or only on rough roads. A num
ber of item s that would prevent full engagement of 
gears are:

a. Improperly positioned control island shift 
m echanism  which lim its full travel forward and 
backward from  the rem ote neutral position.

b. Improper length shift rods or linkage that 
lim its  travel of control island shift mechanism  
from  neutral position.

c. Loose bell cranks, sloppy ball and socket 
joints.

d. Shift rods, cab les, e tc ., too spongy, flex 
ib le, or not secured properly at both ends.

e. Worn or loose engine mounts if  forward 
unit is  mounted to fram e.

f. Control island shift mechanism mount too 
flim sy , loose on fram e, etc. (tilt cab m odels).

g. Setscrew s loose at rem ote control joints 
or on shift forks inside rem ote or even inside  
transm ission  unit.

h. Shift fork pads or groove in sliding gear or 
collar worn excessively .

i. Worn taper on gear clutch teeth.
j. Transm ission and engine out of alignment 

either vertically  or horizontally.
3. A few item s which could move the gear or 

shaft out of proper position, particularly on rough 
roads are:

a. Use a heavy shift lever extensions.
b. Shift rod poppet springs broken.
c. Shift rod poppet notches worn.
NOTE: When gearshift lever can be held in 

to prevent jump-out, detent modifications w ill often 
correct it. When a gear has been allowed to jump 
out for a long period generally the cause must be 
corrected  plus replacem ent of the affected gears.

d. Shift rod bent or sprung out of line.
e . Shift fork pads not square with shift rod 

bore.
f. E xcessive end-play in drive gear, main

shaft or countershaft, caused by worn bearings, 
retainers, etc.

g. Thrust washers or faces worn excessively , 
m issing, etc.

HARD SHIFTING

1. Sliding gear tight on shaft sp lines.

2. Insufficient chamfer of sliding gear teeth.
3. Burred mainshaft or sliding gear sp lines.
4. M isaligned mainshaft.
5. Damaged synchronizer (when used).
6 . Improper adjustment of shifting linkage or  

ex cessively  worn.
7. Worn shift rods.
8 . Worn, sprung shifter fork.
9. Wrong lubricant especially  if extrem e p res

sure type lubricants are added.
10. Free-running gears, se ized  or galled on 

either the thrust face or diam eters.

STICKING IN GEAR

1. Insufficient chamfer on detent ball notches.
2. Chips wedged between or under sp lines of 

shaft and gear.
3. M isaligned mainshaft and/or countershaft.

CRASH SHIFTING OR RAKING 
OF GEARS

Raking of gears during the manual shift is  
usually caused by a defective synchronizer or 
im proper shifting technique for synchronized trans
m ission .

When the shift lever  moves directly into the 
manual shift position without resistan ce, the raking 
of teeth w ill be audible and felt through the gear
shift lever. This condition does not always mean 
the synchronizer is  worn out. The following may 
cause this condition:

1. Quite often, sm all chips may lodge in the 
synchronizer tem porarily, which prevents proper  
synchronization and causes raking sh ifts. Continued 
operation of the transm ission  may either embed 
the chip below the surface of the bronze or reject 
it and the synchronizer w ill return to normal func
tioning.

2. U se of improper o ils  often causes raking 
of synchronizer. Heavy oil prevents the synchron
izer  from  breaking through the oil film  and doing 
the job properly. The above condition usually oc
curs, with cold, heavy o il, but the synchronizer  
begins to work properly when the transm ission  oil 
reaches normal operating tem perature.

The use of extrem e pressure type lubricants 
is  not recommended. Glazing of the synchronizer  
due to breakdown of o il is  especially  common with 
extrem e p ressu re additives found in m ulti-purpose 
or rear axle type lubricants.

Broken synchronizer components som etim es 
jam under the poppet preventing proper movement 
of the synchronizer, resulting in crash  sh ifts.

Worn synchronizer components with the lo ss  
of clutching action are usually caused by poor

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



TRANSMISSIONS AND CLUTCHES 7-20

driver technique, or failure to control engine speed  
drop-off during upshift, or failure to bring engine 
speed nearly tip to governor speed when down
shifting, causes overwork of synchronizer and 
failure to shift. A lso , drivers who try to shift with
out using the clutch w ill burn or wear out manual 
synchronizers at relatively  low m ileage.

OIL LEAKS
1. Oil leve l too high.
2. Wrong lubricant in unit.
3. N on-shielded bearing used at front or rear  

bearing cap (where applicable).
4. Seals (if used) defective or om itted from  

bearing cap, wrong type sea l used, etc.
5. T ransm ission breather omitted, plugged 

internally, etc.
6 . Cap screw s loose, omitted or m issing from  

rem ote control, shifter housing, bearing caps, 
power take-off, or covers, etc.

7. W elch "seal" plugs loose or m issing en
tire ly  from  machine openings in case.

8 . Oil drain-back openings in bearing caps or 
ca se  plugged with varnish, dirt, covered with g as
ket m aterial, etc.

9 . Broken gaskets, gaskets shifted or squeez
ed out-of-position , p ieces s till under bearing caps, 
clutch housing, power take-off, covers, etc.

10. Cracks or holes in castings.
11. Drain plug loose.

BEARING FAILURES

More than 90% of all bearing fa ilures are  
caused by dirt which is  always abrasive.

D irt may enter the bearings during assem bly  
of the units or be carried  into the bearing by the 
lubricant while in serv ice . Dirt may enter through 
s e a ls , breather or even dirty containers used for 
addition or change of lubricant.

Softer m aterial such as dirt, dust, e tc ., usually 
form  abrasive paste or lapping compounds within

the bearings them selves sin ce  the unit p ressu re  
between the balls and raceways makes a perfect 
pulverizer. The rolling motion tends to entrap and 
hold the abrasives. A s the balls and raceways 
w ear, the bearings becom e noisy. The lapping 
action tends to increase rapidly as the fine steel 
from  the balls and rollway adds to the lapping 
m aterial.

Hard coarse material such as chips, e tc ., may 
enter the bearings during assem bly from  ham m ers, 
drifts, power ch ise ls , etc ., or be manufactured with
in the unit during serv ice  from  raking teeth, etc. 
T hese chips produce sm all indentation in b alls and 
ra ces. Jamming of these hard partic les between 
balls and races may cause the inner race to turn 
on shaft, or the outer race to turn in the housing.

CORROSION
Water, acid, and corrosive m aterials formed  

by deterioration of lubricant, w ill produce reddish- 
brown coating and sm all etched holes over outer 
and exposed surfaces of race. C orrosive oxides 
also  act as lapping agent.

FATIGUE
A ll bearings are subject to fatigue and must 

be replaced eventually. Your own operating exper
ience w ill dictate m ileage replacem ent of bearings 
showing only normal wear.

SHAFTS FITS
E xcessive loosen ess under load is  very ob

jectionable because it produces a creeping or  
slipping of the inner ring on the rotating shaft. 
This causes the surface of shafts to wear off.

Bearing fits  on rotating shafts are usually  
specified  as tight. When play or loosen ess, even
0 .0 0 1 ", ex ists  between the bearing and shaft, there 
is  a very powerful force tending to rotate the inner 
race on the shaft; th is force is  caused by the loose
n ess or lo st motion between the parts and disap
pears when no loosen ess ex ists .

TRANSMISSION REPLACEMENT-MANUAL TRANSMISSION

The procedures required to rem ove the manual 
transm ission  from  veh icles covered by th is manual 
are dependent generally upon the type of cabs (i.e ., 
conventional or tilt), type of body, and lifting equip
ment available in the repair shop. Operations other 
than those included in th is section may be n eces
sary  if the vehicle has special equipment such as  
a power take-off unit and controls, etc.

The required operations w ill be obvious upon

visual inspection of the vehicle. The instructions 
contained herein under "Removal" and "Install
ation" w ill serve  as a guide in accom plishing  
transm ission  replacem ent.

It is  important to note that veh icles covered  
by this manual w ill have either an "Apron" or  
"S.A.E. #2" type flywheel housing as shown in fig
ure 1. The "Apron" type flywheel housing is  easily  
identified by the sheet metal pan which covers the
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TRANSMISSIONS AND CLUTCHES 7-21

entire lower portion of the clutch housing.

The "S. A.E. #2" type flywheel housing com 
pletely surrounds the flyw heel. A separate clutch 
housing is  used  in addition to the flywheel housing. 
T ransm ission  replacem ent procedures are differ
ent for each type flywheel housing used.

REMOVAL
1. On tilt cab m odels, disconnect shift linkage 

from  rem ote control assem bly at transm ission.
2. On v eh ic les having a conventional gearshift 

lever , rem ove floor mat, rem ove transm ission  
floor pan cover, then place gearshift lever in neu
tral position. Rem ove gearshift lever and control 
tower assem bly from  transm ission , except on 
veh ic les equipped with Fuller transm issions.

NOTE: On veh ic les equipped with Fuller trans
m ission s, bleed a ir  tanks, then rem ove range shift 
control lin es at a ir  valve on transm ission . Remove 
gearshift lev er  and control tower assem bly from  
transm ission.

3. P lace clean lin t-free  cloth or other suitable 
covering over opening at top of transm ission to 
prevent entry oi: dirt or other foreign m aterial.

4. Disconnec t e lectr ica l wiring from back-up 
light switch mounited on transm ission .

5. Drain lubricant from  transm ission .
6 . Disconnect: speedom eter cable from  trans

m ission  adapter.
7. D isconnect clutch control linkage.
8 . D isconnect and rem ove parking brake lever  

and controls (if used).
9. Disconnect propeller shaft from  tran sm is

sion as described in  "PROPELLERSHAFTS" (SEC. 
4D) of this manual.

10. Remove engine ground strap and battery 
cable support clip i f  attached to transm ission  or  
clutch housing.

Figure 1 —Flywheel Housing Identification

11. If vehicle is  equipped with power take
off, rem ove unit and controls from  transm ission . 
P lace  protective covering over opening.

12. On veh ic les equipped with a Fuller tran s
m ission , disconnect air-intake line from  air filter  
on transm ission . P lace protective covering over  
air  filter  opening to prevent entry of dirt.

13. Position  a suitable dolly or jack under ve
h icle and adjust to carry weight of transm ission .

14. Remove attaching parts that retain tran s
m ission  to transm ission  rear mount (when used).

15. Visually inspect to determ ine if other 
equipment, lin es , or brackets must be rem oved to 
perm it rem oval of the transm ission.

NOTE: On veh icles which have the engine rear  
mountings attached to the clutch housing, it w ill be 
necessary  to support the engine using a suitable 
dolly or jack at the flywheel housing. Then, rem ove 
engine rear mountings as described in ENGINE 
MOUNTINGS (SEC. 6D) of this manual.

16. Remove clutch housing-to-engine flywheel 
housing mounting bolts.

17. Move the transm ission assem bly straight 
away from  the engine, using care to keep the tran s
m ission  main drive gear shaft in alignment with 
the clutch disc hub.

CAUTION: When removing the trans
mission, do not allow weight of the trans
mission to hang on clutch disc hub, as 
disc will become distorted, seriously 
affecting clutch operation.___________________

18. When transm ission  is  free  from  engine, 
lower the transm ission  and move from  under the 
vehicle.

19. If desired, a careful check of clutch com 
ponents should be made after the transm ission  has 
been rem oved. If the clutch requires repair, refer  
to "CLUTCHES" (SEC. 7E) in this manual.

INSTALLATION
1. Apply a light coating of High Temperature 

G rease to the main drive gear bearing retainer and 
splined portion of transm ission  main drive gear 
shaft to assure free movement of components dur
ing assem bly. Refer to LUBRICATION (SEC. 0)for  
explanation of "High Temperature G rease."

CAUTION: DO NOT apply an excess
ive amount of grease in the above areas, 
as under normal operation this grease 
would be thrown onto clutch facings re
sulting in clutch failure._____________________

2. Shift the transm ission  into high gear.
3. Mount transm ission  on dolly or jack and 

move into position under the vehicle.

"APRON” TYPE "SAE # 2 ” TYPE
FLYWHEEL HOUSING FLYWHEEL HOUSING

“APRON” TYPE "SAE # 2 ” TYPE
T-2989
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TRANSMISSIONS AND CLUTCHES 7-22

NOTE: On m odels equipped with "Apron" type 
flyw heel housing, position the clutch re lea se  bear
ing and support assem bly inside the flywheel hous
ing. Be sure the clutch fork properly engages the 
clutch re lea se  bearing.

4. Align the transm ission main drive gear 
shaft with the clutch disc hub by rotating the trans
m ission  companion flange. Move the transm ission  
forward, guiding the main drive gear shaft into the 
clutch disc sp lines.

IMPORTANT: Avoid springing the clutch when 
the transm ission  is  being installed to the engine. 
Do not force the transm ission  into clutch disc  
sp lin es. Do hot let transm ission  drop or hang un
supported in the splined hub of the clutch d isc.

5. Install clutch housing-to-engine flywheel 
housing mounting bolts and w ashers (except on 
veh icles equipped with "Apron" type flywheel hous
ing) . Tighten bolts to 25 to 30 foot-pounds torque.

NOTE: On veh icles equipped with "Apron" 
type flywheel housing, install tran sm ission -to - 
flywheel housing mounting bolts and lock w ashers. 
Tighten bolts to 60 to 65 foot-pounds torque.

6 . If the engine rear mountings w ere removed, 
rein sta ll the mounts as covered in ENGINE MOUNT
INGS (SEC. 6D) of this manual. Be sure a ll mount
ing bolts are properly torqued.

7. Install transm ission  rear mount (whenused) 
as described under "Transm ission Rear Mount 
Installation."

8 . On veh icles equipped with Fuller tran sm is
sion , connect air-intake line to air filter .

9. If veh icle is  equipped with power take-off, 
rein sta ll unit and controls on transm ission.

10. Install engine ground strap and battery 
cable support clip, if attached to transm ission.

11. Connect propeller shaft to transm ission  
a s described in "PROPELLER SHAFTS" (SEC. 
4D) of this manual.

NOTE: Proper torque values for them ainshaft 
flange or yoke retaining nut is  given under "Rear 
Oil Seal Replacement" later in this section.

12. Connect m echanical parking brake lever  
and controls (when used). Adjust brake, if n eces
sary , as outlined in "PARKING BRAKE" (SEC. 5C).

13. Connect e lectr ica l wiring to back-up light 
sw itch mounted on transm ission .

14. Reconnect clutch control linkage.
15. Connect speedom eter cable to adapter at 

transm ission  (when used).
NOTE: Some veh icles are equipped with a 

speedom eter driven from  the front axle.
16. If other equipment (exhaust pipe, support 

brackets, etc.) was rem oved, reinsta ll th esep arts.
17. Shift the transm ission  into neutral. On 

veh ic les equipped with a conventional gearshift 
lev er , reinstall gearshift lever  and control tower 
assem bly.

18. On tilt cab m odels, reconnect shift control

rods to the transm ission.
19. On veh icles equipped with F u ller  trans

m ission , reconnect range shift control lines to air  
valve on the transm ission .

20. F ill transm ission with lubricant recom 
mended in LUBRICATION (SEC. 0) o f th is manual.

21. If n ecessary , adjust clutch or transm is
sion control linkage to achieve proper tran sm is
sion operation.

TRANSMISSION REAR MOUNT 
INSTALLATION (Refer to F igs. 2, 3, 4, and 5)

NOTE: For proper torque on fram e-to-rear  
mounting bracket attaching parts (if removed), 
refer to "Torque Specifications."

C rossm em ber Mountings
NOTE: The following installation  instructions 

apply to transm issions with rear mounts as shown 
in figure 2 .

1. With clutch housing-to-tflywheel housing

Figure 2—Transmission Rear Mounting 
(Tilt Cab with SP 8716-313 or SP 8S16-3B)

Model Application Chart

Truck Models T ransm ission Rear Mounting

DC, DH, FH 90

MH 90

JI 90 
FH 90 
HN, JN 90 
FC, FI, FN 90 
DC, DH, DN 90 
DI 90

SP8716-3B &
SP8516-3B
SP8716-c‘B &
SP8516-IIB
RT0913
RT0913
RT0913

RT0913
RT0913,

Figure 2

Figure 3

Figure 4 
View A, F ig. 5 
View B, Fig. 5

View C, Fig. 5 
View D, Fig. 5
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TRANSMISSIONS AND CLUTCHES 7-23

bolts installed and engine rear mounts installed, 
place each cushion assem bly and washer on c r o ss 
member (in norm ally installed  position).

2. Carefully lower the transm ission  and en
gine so that the transm ission  and engine weight is  
supported by the engine mountings.

3. Measure the distance between transm ission  
bracket and crossm em ber bracket (Dimension "A”) . 
Add 1/16-inch  to Dim ension "A" (allowing for uni
form  distribution of engine and transm ission  weight 
to both engine and transm ission  mountings), then 
subtract 11/16-inch (installed thickness of cushion 
assem bly between specia l washer and crossm em ber  
bracket). This final dimension is  the thickness of 
shim s required at the rear mounts.

NOTE: There may be a difference in gap be
tween each side of the rear mountings. If th is con
dition ex ists , determ ine the thickness of spacers  
required for each side of the mounting as explained  
in Step 3. Add these two dim ensions and divide by 
two. This thickness of sh im s is  required at each 
side of the rear mounting.

4. Install the two sp ecia l bolts (as shown) and 
secure with lower spacer, washer, andnut. Tighten 
lower nut to 70-80 foot-pounds torque.

5. R aise transm ission  sufficiently to allow  in
sertion  of sh im s, as determ ined in Step 3.

NOTE: Shims are U-shaped for ease in in sta ll
ation and are available in three s izes: 0.25” , 0.12", 
and 0 .06”.

6 . Following placem ent of sh im s, secure tran s
m ission  bracket to crossm em ber with washer and 
upper nut. Tighten upper nut to 95-105 foot-pounds 
torque.

IMPORTANT: Check the installed  height of 
the cushion assem bly (lifting equipment removed) 
which should be 11/16-inch . Reduce shim -pack if 
le s s  than 11/16-inch  and increase shim -pack if 
m ore than 11/16-inch, accordingly.

Support Beam  Mounting -  Spicer T ransm ission
NOTE: The following installation instructions 

apply to transm issions with the rear mounts as 
shown in figure 3.

1. With cro ss  beam attached to the tran sm is
sion , carefully lower the power plant so that the 
transm ission  and engine weight is  supported by 
the engine mountings.

2. Measure the space between outer ends of 
c ro ss  beam and rear mounting brackets (Dimen
sion "A"), then se lec t spacers with a thickness 
approximately 1 /16-inch  greater than existing gap.

NOTE: There may be a difference in gap be
tween le ft- and right-hand sid es of the rear mount
ing. If this condition ex ists , m easure the total gap 
between the le ft- and right-hand sid es and divide

Figure 3—Transmission Rear Mounting 
(Conv. Cab with SP 8716-3B orSP 8516-3B)

by two, then add 1/16-inch . This thickness of spac
ers  is  required at each side of the rear mounting 
to provide the proper weight distribution of the 
transm ission.

3. Jack up transm ission  high enough to p er
mit installation of sp acers. Install a ll attaching 
parts as shown in figure 3. B e sure a ll attaching 
parts are properly torqued.

Support Beam  Mounting -  Fuller T ransm ission
NOTE: The following installation instructions 

apply to transm issions with the rear mounts as 
shown in figures 4 and 5.

1. If support beam  has not been rem oved from  
vehicle, ra ise  transm ission  until contact is  made 
with support beam. Secure transm ission  to support 
beam.

Figure 4—Transmission Rear Mounting 
IConv. Cab with RT 09 J 3, except HN, JN 90)
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TRANSMISSIONS AND CLUTCHES 7-24

SPECIAL WASHER 95-105 FT.-LBS. SPECIAL WASHER 95-105 FT.-LBS.
TRANSMISSION

SUPPORT BEAM

CUSHION ASSEMBLY 

70-80 FT.-LBS.

VIEW B-HN , JN90; FC, FI, FN90

SPECIAL WASHER 95-105 FT. LBS. SPECIAL WASHER 95-105 FT.-LBS.

VIEW C -D C , DH, DN90

Figure 5—Transmission Rear Mounting (Tilt Cab Models and HN, JN 9<0 with RT 0913)

2. If support beam has been removed from  
vehicle install transm ission  as follows:

a. With clutch housing-to-flywheel housing 
b olts installed  and engine rear mountings installed, 
place a cushion assem bly and specia l washer on 
each rear mounting bracket.

b. Attach support beam to transm ission . Tight
en retaining nuts to 95-105 foot-pounds torque.

c . Carefully lower the transm ission and engine 
so that the weight of the transm ission  and engine 
is  supported by the engine mountings.

d. M easure the distance between support beam  
and rear mounting bracket (Dimension "A"). Add 
1/16-inch  to Dim ension "A” (allows for uniform  
distribution of engine and transm ission  weight to 
both engine and transm ission  mountings), then sub
tract 11/16-inch (installed thickness of cushion 
assem bly between sp ecia l washer and rear mount
ing bracket). This final dimension is  the thickness 
of sh im s (including specia l washer) required at 
the rear mounting.

NOTE: There may be a difference in gap be
tween the right- and left-hand sid es of the rear 
mounting. If this condition ex ists , determ ine the 
thickness of shim s required for each side of the 
mounting as explained in Step d. Add these two 
dim ensions and divide by two. This thickness of 
sh im s is  required at each side of the rear mounting.

e. R aise transm ission  sufficiently to perm it 
installation of sh im s and other rear mount attach
ing parts as shown in figures 4 and 5. Be sure all 
attaching parts are properly torqued.

NOTE: Shim s are U-shaped for ease in in sta ll
ation and are available in three s ize s:  0.25", 0.12", 
and 0.06".

f. Check the installed height of cushion a ssem 
bly between special washer and rear mounting 
bracket (lifting equipment removed) which should 
be 11/16-inch . Reduce sh im -packif le s s  than 11/16- 
inch and increase shim -pack if m ore than 11/16-  
inch, accordingly.

TRANSMISSION REPLACEMENT-ALUSON AUTOMATIC TRANSMISSION

The following procedures apply to all veh icles sary to rem ove air tanks, fuel tanks, special equip- 
covered b y  this manual. However, it m ayb en eces- ment, etc ., on som e vehicles to provide clearance
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TRANSMISSIONS AND CLUTCHES 7-25

before the transm ission  is  removed.

IMPORTANT: The torque converter and trans
m ission  must be rem oved from , or installed  into 
the vehicle as a unit. The transm ission  cannot be 
removed from  or installed  on the converter in the 
vehicle.

REMOVAL

1. B lock vehicle so that it cannot move. D is
connect ground strap from  battery negative (-) 
post. Remove the spark plugs so  the engine can be 
turned over manually.

2. Loosen the transm ission  oil filter  cover by 
loosening cover strap retaining bolt and nut to 
allow  transm ission  oil to drain. Do not rem ove the 
filter  cover from  the o il pan as o il w ill gush out 
too quickly. When oil stops flowing, tighten the 
cover strap.

3. Disconnect range shift cable from  range 
se lecto r  lever  at left sid e of transm ission .

4. Disconnect TV (throttle valve) rod from  
TV lever at le ft-s id e  of transm ission .

5. D isconnect retarder linkage on left side of 
transm ission .

6 . Remove starter motor as described in EN
GINE ELECTRICAL (SEC. 6Y) of th is manual.

7. Remove the oil level gauge (dipstick). D is
connect o il filler  tube at right side of transm ission
oil pan and rem ove tube clamp. Remove vent hose

clam ps and lift out fille r  tube and vent hose a s 
sem bly. Replace dipstick in tube and cover the vent 
hose and o il pan openings to prevent entry of 
foreign m aterial.

8 . D isconnect o il cooler lin es from  fittings 
on the retarder valve body. Plug line ends and 
valve body openings with clean lin t-free  m aterial. 
Disconnect w iring from  hot o il sw itch.

9. D isconnect the speedom eter shaft fitting  
from  adapter at rear of the transm ission .

10. D isconnect the propeller shaft from  trans
m ission  as described in "PROPELLER SHAFTS" 
(SEC. 4D) in th is manual.

11. D isconnect the m echanical parking brake 
linkage at right side of transm ission  (if used).

12. Through the starter opening in the fly 
w heel housing, u se  a pry-bar, as n ecessary  to 
manually turn the flyw heel. As the flywheel is  ro
tated, rem ove the s ix  nuts retaining flywheel flex  
plate assem bly to converter pump cover.

CAUTION: DO NOT rotate flywheel 
by using wrench on the nuts or prying 
against studs on converter cover.

13. Support the transm ission  with a 1,000 lb. 
(minimum) transm ission  floor jack (fig. 6). The 
jack must be positioned so transm ission  o il pan 
w ill not support the weight of the transm ission . 
Fasten a safety chain over top of transm ission  and 
to both s id es of the jack.

14. Remove converter housing-to-crossm em - 
ber bolts. Carefully ra ise  engine transm ission  
assem bly, sufficiently to allow converter housing 
to clear cradle type crossm em ber during rem oval 
of transm ission.

15. P lace a support under rear of engine. Re
move converter housing-to-flyw heel housing at
taching bolts and w ashers.

16. Move transm ission  carefully straight-away  
from  the engine, lower the assem bly and move it 
out from  the vehicle.

INSTALLATION

1. R aise veh icle sufficiently to allow  in sta ll
ation of transm ission . With transm ission  assem bly  
properly mounted on transm ission jack as shown 
in figure 6 , move transm ission  into position align
ing converter housing with flywheel housing. Check 
for and clean away any foreign m aterial in flywheel 
pilot hole and on flywheel flex  plate assem bly and 
converter housing face. Rotate flywheel as n eces
sary so that the s ix  studs on the converter cover  
can freely  enter holes in engine flywheel flex  plate 
assem bly. Carefully move transm ission  assem bly  
toward engine so studs can enter holes in flex  
plate and so that pilot on transm ission enters pilot 
hole in center of flywheel.
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TRANSMISSIONS AND CLUTCHES 7-26

2. Install bolts and w ashers that attach con
verter housing to engine flywheel housing. Tighten 
bolts to 25-30 foot-pounds torque.

3. L oosely, install s ix  nuts that hold converter 
cover to flywheel flex  plate. On next hand rotation 
of engine, tighten nuts to 30-40 foot-pounds torque.

4. Carefully lower engine and transm ission  
assem bly onto engine rear mounts. Tighten engine 
rear mounting bolts to 60-70 foot-pounds torque. 
Then bend lock tabs down over head of each bolt. 
Rem ove lifting equipment from  beneath vehicle.

5. Remove plugs from  oil cooler lin es and 
transm ission  valve body openings. Be sure fittings 
are clean and lin t-free , then connect oil cooler  
lin es  to transm ission . Connect wiring to o il temp
erature warning switch on transm ission .

NOTE: Oil tem perature warning switch is  
located in the o il cooler line fitting in the forward 
opening in retarder valve body.

6 . Install the o il fille r  tube and clamp at right 
sid e of transm ission  oil pan. Check for serviceable  
condition of transm ission  vent tube and clam ps, 
then install these parts. Install o il leve l gauge.

NOTE: Cover oil f ille r  tube upper opening to 
keep out foreign m aterial while being pushed up 
into engine compartment during installation.

7. Connect speedom eter shaft fitting to adap
ter at rear of transm ission.

8 . Connect propeller shaft to transm ission  as  
described in "PROPELLER SHAFTS" (SEC. 4D) 
in this manual.

9. Connect parking brake linkage (if used) at 
side of transm ission .

10. Connect retarder and TV linkage on left  
side of transm ission .

11. Connect the range se lector  cable to shift 
lever at left sid e  of transm ission .

12. Install starting motor as described in 
ENGINE ELECTRICAL (SEC. 6Y) in this manual.

13. Install new o il filter  elem ent in auxiliary
o il filter  (if used) and add transm ission  oil as des
cribed in LUBRICATION (SEC. 0) in this manual.

WARNING: TO PREVENT ACCIDENT
AL STARTING OF VEH ICLE, WHILE 
POSSIBLY IN A DRIVE RANGE, BE SURE 
IGNITION SWITCH IS IN THE "OFF" 
POSITION BEFORE PROCEEDING TO 
STEP 14.

14. Install spark plugs and connect battery 
ground strap, previously disconnected (for safety).

15. If n ecessary , refer to "TRANSMISSION 
CONTROL LINKAGE (SEC. 7A) in th is manual for 
adjustment of manual shift linkage, accelerator  
and TV linkage, and the retarder linkage.

REAR OIL SEAL REPLACEMENT—MANUAL TRANSMISSION

The lip-type o il sea l used at rear of Clark, 
Fuller, and Spicer transm issions can be replaced  
without removing transm ission  from  vehicle.

Replace rear o il sea ls  as follows:

REMOVAL
1. Drain lubricant from  transm ission .
2. Disconnect propeller shaft from  tran sm is

sion as described in "PROPELLERSHAFTS" (SEC. 
4D) in this manual.

3. Remove parking brake (when used) from  
rear of transm ission  as described in "PARKING 
BRAKE" (SEC. 5C) in this manual.

4. Disconnect speedom eter cable and rem ove  
speedom eter driven gear from  mainshaft rear  
bearing cap.

5. Using flange or yoke holding tool, rem ove 
the output yoke or companion flange nut. Pull out
put yoke or companion flange off mainshaft.

6 . Remove mainshaft rear bearing cap and 
gasket. D iscard gasket.

7. Using a suitable puller, rem ove o il sea l 
from  rear bearing cap. D iscard o il sea l.

INSTALLATION
1. Install new oil sea l in mainshaft rear bear

ing cap using a suitable sea l insta ller  as shown in 
figure 7, with lip of sea l pointing toward tran sm is
sion case .

NOTE: Sealing cement should be used at the 
outer diam eter of oil sea l to prevent leakage. Wipe 
off excess cement.

2. Clean all gasket surfaces, then insta ll rear 
bearing cap and oil sea l assem bly with a new gas
ket to transm ission case . Tighten cap screw s  
firm ly.

NOTE: Oil return passage in rear bearing cap 
must line up with o il passage in transm ission  case.
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3. Install output yoke or companion flange on 
mainshaft. Using flange or yoke holding tool, install 
retaining nut. Refer to "Torque Specifications” 
for proper torque.

4. Install speedom eter driven gear, then con
nect speedom eter cable.

5. Install parking brake (when used) to trans
m ission  as described in "PARKING BRAKE" (SEC. 
5C) in this manual. Adjust brake if necessary .

6 . Connect propeller shaft to transm ission  as 
described in "PROPELLER SHAFTS” (SEC. 4D) 
in this manual.

7. R efill transm ission  with lubricant as des
cribed in LUBRICATION (SEC. 0) in this manual.

TORQUE SPECIFICATIONS

Companion Flange or 
Output Yoke Retaining Nut

T ransm ission  Model 
Clark 282V, 285V, or 325V 
Clark 401V or 408V
Fuller T905 ........................
Fuller RT910 or RT0913 .
Spicer 5652, 5752, 6852, or 6853 
Spicer 7352, 7452, 8552, or 8554 
Spicer 8516-3B or 8716-3B . . .

♦Secure with cotter pin

Nut Torque (F t.-L bs.)
. 400-450
. 550-600*
. 500-550
. 550-600
. 500-550
. 500-550
. 500-550

Seal Installer J
i

i
Rear

Bearinq
Cap

>

\

f

\

Oil Seal

Figure 7—Installing Mainshaft Rear Bearing Cap Oil Seal

AIR SYSTEM-FULLER TRANSMISSION

The air system s shown in figures 8 , 9 ,  arKrtO 
consist of: A ir filter , regulator, air valve, control 
valve, shift cylinder, fittings, connecting air lin es, 
and on the RT0913, splitter control valve and 
sp litter  shift cylinder.

The operation of the a ir  system  on Fuller  
transm issions covered by this manual, is  b asic
ally  the sam e, with the exception of the splitter  
gear a ir  system  on the RT0913.

On the range shift system , constant regulated  
air is  supplied to the bottom port of the a ir  valve 
and to the "IN" port of the control valve. With the 
control button down, air p a sse s  through the control 
valve and to the end port of the a ir  valve. This 
p erm its air from  the constant supply to flow through 
the low  range port in front side of a ir valve and to 
the shift cylinder air port. A ir on th is port moves 
the shift piston and bar to the rear to engage the 
low range gear.

With the control button up the control valve is  
closed  and air is  removed from  end port of air

valve. This perm its air from  the constant supply 
to flow through the high range port in rear side of 
air  valve tp the shift cylinder cover a ir port. Air 
on this port m oves the shift piston and bar forward 
to engage the high range gear.

When the control button is  moved from  one 
position to another, air from  the previously charg
ed line exhausts through the breather in air valve.

On the sp litter gear a ir  system  (figs. 9 and 10) 
used on the RT0913 transm ission , constant a ir  is  
always on the front side of piston, supplied through 
channels in the cover and cylinder housing (fig. 17). 
This supply does not p ass through the insert valve. 
A ir is  not exhausted from  the front sid e  of piston  
when air is  applied to backside of piston.

With the sp litter  lever  on the sp litter  control 
valve assem bly in the "DIRECT" position: No air  
p a sses  through the control valve as it is  in the 
closed  or off position. The insert valve (fig. 17) in 
the cylinder cover is  open and constant regulated  
air is  supplied to the backside of shift piston, mov
ing the shift bar forward into direct position.

With the sp litter lever on the sp litter  control
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CONTROL BUTTON
(Install 3 "  below 
bottom of gearshift 
lever grip)

CONTROL VALVE

SHIFT CYLINDER 
COVER

HIGH RANGE 
AIR LINE

■AIR IN

CONTROL BUTTON UP 
HIGH RANGE, CONTROL 

VALVE IS CLOSED AND NO 
AIR PASSES THROUGH

CONTROL BUTTON DOWN 
LOW RANGE, CONTROL 

VALVE IS OPEN AND AIR 
PASSES THROUGH TO END 

PORT OF AIR VALVE

FILTER

T-6663

Figure 8—Typical Range Shift System (Fuller Transmission)

valve assem bly in the "OVERDRIVE" position: The 
sp litter  control valve is  open and air is  applied to 
the insert valve in the cylinder cover. This c lo ses  
the insert valve which shuts off the constant air  
supply to backside of piston. A ir from  backside of 
piston is  exhausted through the insert valve and 
out the bottom port of cover. With air now only on 
front side of piston the shift bar is  moved to the 
rear into the overdrive position.

TROUBLESHOOTING AIR SYSTEM

RANGE SHIFT SYSTEM (Refer to Fig. 8 )
If the transm ission  fa ils  to make a range shift 

or sh ifts too slow , the fault i s  m ost likely  in the 
air  system . It is  m ost important to check the en
tire  air system  before condemning a single com 
ponent. To check the air system  and pin-point the 
trouble area, the following procedures are recom 

mended, using the check points indicated by letters  
in figure 7.

NOTE: Checks are to be made with the engine 
not running, normal vehicle air p ressu re , and 
gearshift lever in neutral.

A ir L ines -  Improperly Connected
1. Move the control button up and down, from  

one range to another.
2. If lines are crossed  between the control 

valve and the a ir  valve on transm ission , there w ill 
be a steady flow of a ir  from  the exhaust in control 
valve if  button is  held in the up position  (correct 
as n ecessary).

3. If lin es are crossed  between the air valve  
on transm ission  and the a ir  or shift cylinder, the 
transm ission  gearing w ill not correspond with the 
button position. Low range, down position of but
ton, w ill result in high range gear engagement in 
the transm ission  and v ice versa  (correct as 
necessary).
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SPLITTER CONTROL VALVE

CONSTANT 
AIR TO "IN" 

PORT OF RANGE 
CONTROL VALVE 

(CLEAR)

SPLITTER SHIFT 
CYLINDER

FROM “S" (SUPPLY) PORT IN SPLITTER 
CONTROL TO AIR VALVE (GREEN)

T-6664

Figure 9—RTO 913 Air Controls (Conv. Cab Models)

A ir Leaks
Coat a ll air lines and fittings with soapy water 

or a ir  leak detection fluid and check for leaks, 
m oving control button to both positions (high and 
low range).

1. If there is  a steady leak out the exhaust of 
the control valve, there are defective parts or O- 
rings in the control valve.

2. If there is  a steady leak out the breather 
on the air valve: There is  a defective O -ring in 
the a ir  valve; or there is  a leak past O -rings on 
the shift cylinder piston (see  Check Point "E").

3. If transm ission fa ils  to shift into low range 
or is  slow  to make the shift and the transm ission  
case  is  pressurized , s e e  Check Point "E."

4. Tighten loose  connections and replace all 
defective parts.

Check Point "A"
1. If there is  a steady leak from  exhaust port, 

th is indicates a ruptured diaphragm, or that dirt 
and rust have clogged the regulator piston in the 
input port at the sea l. Inspect and replace dia
phragm if necessary . Clean regulator.

2. Cut off the veh icle air p ressu re and install 
air gauge into the a ir  system  at the output port of 
the regulator valve. Bring the vehicle air p ressu re  
to norm al. Check the p ressu re  reading which should 
be 57.5 to 62.5 p si.

3. If gauge reads full line p ressu re , plus 
steady leak in regulator exhaust port, this indi
cates ruptured diaphragm or dirty regulator.

4. If gauge reg isters  le s s  than line p ressu re  
but above 64 p si, th is indicates the V-shaped  
piston spring is  weak, or that piston sea l is  de
fective.

5. Pulsating gauge indicates loose  lock ring 
which attaches the two sections of the air regulator.

6 . If, after cleaning regulator and replacing  
worn parts, the regulator s t ill  does not read within 
lim its , regulated p ressu re  can be changed by the 
addition or rem oval of sh im s.

a. Add sh im s to ra ise  a ir p ressu re .
b. Remove shim s to lower air p ressu re .
7. One shim  is  equal to approximately 2 p si 

p ressu re  change.
8 . Only as a la st resort should an adjustment 

be made with the screw  in end cap of regulator. 
This adjustment has been set for correct oper
ating lim its . Any deviation from  these lim its , e s 
pecially  on regulators which have been in operation  
for som e tim e, w ill in m ost ca ses  be caused by 
dirt or worn parts. Adjustment of screw  w ill give  
only a tem porary rem edy.

a. Turning screw  in (clockwise) r a ise s  air  
p ressu re .

b. Turning screw  out low ers air p ressu re . 

Check Point "B"
1. Pull the control button up to high range and 

disconnect the 1 / 8 " nylon a ir  line from  "out" port 
of control valve at the a ir valve.

2. When control button is  pushed down a steady  
blast of air w ill flow from  the control valve (port 
where line was disconnected). Air w ill shut off 
when button is  pulled up. This indicates that con
tro l valve is  operating correctly . Reconnect air  
line.

3. If control valve does not operate correctly , 
check for restriction s or leaks. Leaks indicate 
defective O -rings in the control valve.

Check Point "C"
1. Push the control button down to the low  

range position, then disconnect the high range air  
line, either at fitting on shift cylinder or at side  
port of air valve.

2. Pull the control button up. There should be 
a steady flow of a ir  from  the high range port on 
the a ir  valve. Push button down to shut off air.

3. With vehicle engine not running, move the 
gearshift lev er  to any gear position. P ull the con
trol button up; there should be no air at the high 
range port. Move the gearshift to neutral; there 
should now be a steady flow  of air from  the high 
range port. Push control button down to shut off 
a ir  and reconnect the high range a ir  line.

4. If the a ir  system  operates incorrectly, this
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TRANSMISSIONS AND CLUTCHES 7-30

indicates that the air valve is  defective, or that 
actuating parts in shifting bar housing are jammed 
or defective.

Check Point "D"
1. Pull the control button up to high range and 

disconnect the low range air line, either at fitting 
on the shift cylinder or at side port of air valve.

2. Repeat procedures under Check Point "C," 
reversing  the position of the control button in order 
to check low range operation.

Check Point ”E’’ (Refer to Fig. 15)
If any of the se a ls  in the range shift cylinder 

are defective, the range shift w ill be affected. The 
degree of lo st air w ill govern the degree of failure, 
from  slow shift to com plete failure.

1. Leakage at sea l "A" or "B" resu lts in fa il
ure to shift into either low or high range; steady 
leak out a ir  valve breather in both ranges.

2. Leakage at sea l "C" resu lts in failure to 
shift into low range; pressurizing of transm ission .

.GREEN LINE (INLET) 

■ RED LINE (OUTLET)

T-6665

yRED LINE 

BLACK LINE 

GREEN LINE

SPLITTER GEAR AIR SYSTEM (RT0913)
(Refer to F igs. 9 and 10)

Air Supply
1. Check lines for leaks.
2. Check lines to see  that they are not blocked  

due to crimped lin es.
3. With normal vehicle air p ressu re , discon

nect ]i" a ir line at side port of sp litter cylinder 
cover. There should be a steady flow  of a ir  at all 
tim es. If a ir  gauge is  available, take p ressu re  
reading which should be 57 to 62 p si.

4. Remove the 1/8" O.D. air lin e  at the supply 
port of the sp litter control. There should be a con
stant flow of air from  this line at all t im e s .

Splitter Control Valve
1. With the splitter control in the "DIRECT" 

position, disconnect the 1/8" O.D. red air line  
from  the center port of the sp litter  cylinder cover. 
There should be no air on th is line.

2. Move the sp litter control to the "OVER
DRIVE" position; there should now be asteadyflow  
of air from  this line. A ir flow w ill stop when sp lit
ter  control is  moved to the "DIRECT" position.

NOTE: If the above resu lts are not obtained, 
th is indicates a faulty splitter control valve. Cause 
can be defective parts, damaged O -ring, loo se  top 
plate screw  or blocked air line.

3. Any steady flow of a ir  from  the sp litter  
control valve exhaust port indicates a faulty sp litter  
control valve or incorrect hook-up. Cause can be 
defective parts, damaged O -ring, lo o se  top plate 
screw  or reversed  a ir  lines on control.

RETAINING 
NUT

GASKET
AIR INLET FILTER ELEMENT

Figure I0—RT0 913 Air Controls (Tilt Cab Models) Figure 11 —Fuller Transmission Air Filter
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) CONTROL BUTTON

POSITION

SPRING

WAVE
WASHER'

FRONT
HOUSING

1/8-27 
PIPE THREAD

INLET

VALVE 
INSERT

FELT SEAL

RING

VALVE
PLATE

REAR 
HOUSING

T -̂2496

Figure ] 2—Shift Lever Control Valve

Splitter Shift Cylinder
There are three O -ring sea ls  in the shift cy l

inder as shown in figure 17.
1. Leak at Seal A — P ossib le  failure to shift 

into overdrive, or slow  shift to> overdrive, plus 
pressurizing of transm ission .

2. Leak at Seal B and C — Slow shift in either 
direction, plus leak out cover exhaust when in 
overdrive.

Splitter Shift Cylinder Cover
1. Exhaust Port — Any constant flow of air  

out the cover exhaust port usually indicates a faulty 
in sert valve. Exhaust should occur briefly ONLY 
when the sp litter control is  moved from  "DIRECT" 
to "OVERDRIVE.”

2. Insert Valve - -  A faulty insert valve, leak
ing at the outer diam eter O -rings or inner sea ls  
w ill result in failure to shift. Two indications of 
O -ring or sea l failures are:

a. Constant leak out cover exhaust.
b. Constant leak out sp litter control exhaust 

with sp litter control in "DIRECT."
The three O -rings on outer diameter of the 

in sert valve can be replaced. If an inner sea l is  
damaged, the entire insert valve w ill have to be 
replaced.

AIR SYSTEM SERVICING

AIR FILTER (Refer to Fig. 11)
The air filter  used on Fuller transm issions  

contains a replaceable elem ent. This elem ent 
should be replaced every 1 0 ,0 0 0  m iles or more 
often under high humidity conditions.

NOTE: V ehicles that operate under high humid
ity conditions w ill co llect water in the lower portion  
of the filter  body. This water should be drained 
off at regular intervals by loosening the drain plug 
until all the water is  removed. Check filter  regu
larly under freezing conditions as a ir  w ill not flow  
through an ice  coated filter  elem ent.

SHIFT LEVER CONTROL VALVE

Removal (Refer to F ig. 8)
1. D isconnect the air lin es from  the control 

valve.

NOTE: B e sure to place protective caps over  
the ends of the a ir  lin es to prevent entry of dirt or 
other foreign m aterial.

2. Remove the gearshift lever knob.
3. Loosen the control valve mounting clamp 

and rem ove the control valve and mounting clamp 
from  the gearshift lever . Remove the mounting 
clamp from  the control valve.

D isassem bly (Refer to Fig. 12)
1. P lace control valve with rear housing (out

le t side) on the workbench and rem ove housing at
taching parts. Carefully separate the front and rear  
housings.

2. Remove the slid e  and the two position balls  
and springs.

3. Remove the valve plate and O -ring from  
the rear housing.

4. Remove valve insert from  front housing 
and rem ove the O -ring from  valve insert.

5. Remove the wave washer installed  under 
the valve insert.

6 . Remove two fe lt sea ls  from  valve housings.
7. Remove roll pin from  control button which 

re lea ses  the slid e  from  control button.
NOTE: The above step should be perform ed  

only if  the slide shows conditions of wear or sco r 
ing, which requires replacem ent of the slide.

Cleaning and Inspection
1. Clean a ll m etal parts thoroughly, using a 

suitable cleaning fluid. Blow dry with a ir or wipe 
dry wity a clfean lin t-free  cloth.

2. Check all the parts for wear, distortion, 
cracks, or other damage.

3. Replace all parts that would affect proper 
operation of the control valve.

IMPORTANT: B e sure to u se new O -rings  
which are available in a serv ice  kit, when rea s
sem bling the valve. A lso , the O -rings and the su r
faces that operate against them are to be lubricated, 
SPARINGLY, with silicon e fluid lubricant prior to 
assem bly.
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TRANSMISSIONS AND CLUTCHES 7-32

Figure 13—Air Valve

A ssem bly (Refer to Fig. 12)
1. P lace the O -ring, valve plate, fe lt sea l, 

position spring, and position ball in the rear  
housing.

2. Install O -ring on the valve insert.
3. P lace the wave washer, valve insert, fe lt  

sea l, position spring, and position ball in the front 
housing.

4. Position  the slide in the control button and 
install roll pin (if rem oved).

5. Position the control button and slide a s 
sem bly on the rear housing.

NOTE: It is  m ost important that the slot at 
the lower end of the slide faces the OUTLET on 
the rear housing.

6 . Carefully bring the front and rear housings 
together and install housing attaching parts. Tighten 
nuts firm ly.

Installation (Refer to F ig. 8)
1. P lace control valve and mounting clamp on 

gearshift lever.
2. Install the gearshift lever knob.
3. Position the control valve and mounting 

clamp so  that the control button is  3 inches below  
the bottom of the gearshift lever grip. Tighten 
clamp securely .

4. Remove protective caps from nylon air  
lin es . Connect the black air line to the outlet port 
of the control valve and connect the white air line  
to the inlet port.

5. P ressu r ize  air system  and check for leaks  
(correct as necessary).

6 . Road test vehicle and check for proper 
range shifts.

AIR VALVE

Removal (Refer to Fig. 8 )
1. D isconnect a ll a ir  lines from  the a ir  valve.

NOTE: Be sure to place protective caps over 
the ends of the air lines to prevent entry of dirt 
or other foreign m aterial.

2. Remove cap screw s retaining air valve and 
gasket to adapter plate.

NOTE: A ir valve is  mounted on a special 
adapter plate which is  attached to transm ission  
case.

3. Remove alignment s leeve  shown in figure
13.

4. Remove actuating pin and spring from  bore 
in adapter plate.

5. Remove attaching parts retaining adapter 
plate and gasket to transm ission  (if necessary).

6 . If necessary , rem ove fittings from  air  
valve.

D isassem bly
Key numbers in text refer to figure 13.
1. Remove attaching parts retaining side cap 

to valve housing.
2. Remove valve insert from  piston and re 

move O-ring (2) from  the valve in sert.
3. Remove the spring from  piston.
4. Remove end cap from  housing and with

draw piston from  housing bore.
5. Remove O -rings (1 and 4) from  piston.
6 . Remove nylon plug from  piston and rem ove 

O -ring (3) from  plug.

Cleaning and Inspection
1. Clean a ll m etal parts thoroughly, using a 

suitable cleaning fluid. Blow dry with air or wipe 
dry with a clean lin t-free  cloth.

2. Check all parts for wear, cracks, d istor
tion, or other damage.

3. Replace all parts that would affect proper 
operation of the control valve.

IMPORTANT: B e sure to u se  new O -rings 
which are available in a serv ice  kit, when reas
sem bling the valve. A lso the O -rings and the sur
faces that operate against them are  to be lubri
cated sparingly with silicone fluid lubricant prior  
to assem bly.

A ssem bly (Refer to Fig. 13)
1. Install new O -rings on valve insert, piston, 

and plug.
2. Position plug in piston and insert piston in 

housing bore. Install end cap on housing. Tighten 
end cap, securely .

3. Position spring and valve in sert in the 
piston. Install the side cap on housing. Tighten 
attaching parts securely .

Installation (Refer to F ig. 8 )
1. Install fittings on a ir valve (if removed).
2. Install new gasket and adapter plate on 

transm ission  case . U se gasket cement SPARINGLY
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TRANSMISSIONS AND CLUTCHES 7-33

when mounting gasket to transm ission . Tighten 
attaching parts to 15 to 20 foot-pounds torque.

IMPORTANT: U se the alignment s leev e  shown 
in figure 11  to check the alignment of the adapter 
plate to the transm ission  case . Readjust adapter 
plate if n ecessary  to provide proper alignment.

3. Install the actuating pin and spring in the 
bore of the adapter plate.

4. Install the alignment sleev e  in bore of air  
valve.

IMPORTANT: Before installing the alignment 
s leev e , check the bore in which it is  to be installed  
to make sure the piston in the air valve is  either 
in the forward or rearward position.

5. Install the a ir  valve and gasket on the adap
ter plate. U se gasket cem ent SPARINGLY when 
mounting gasket on the adapter plate. Tighten cap 
screw s to 15 to 20 foot-pounds torque.

6 . Reconnect all a ir  lin es to air valve.
7. P ressu r ize  air system  and check for leaks 

and proper operation of the range shift system  
(correct as n ecessary).

REGULATOR VALVE

Removal (Refer to F ig. 8)
1. D isconnect air lin es from  regulator valve 

and a ir  filter .
2. Remove cap screw s retaining the regulator 

valve and a ir filter  bracket to the transm ission  
case .

3. Remove the large hexagonal nut from  the 
regulator valve.

4 . Unscrew the regulator valve from  nipple 
mounted between regulator and air filter .

D isassem bly (Refer to F ig . 14)
1. Mount the regulator valve in a v ise  (end- 

to-end) and tighten the v ise  lightly, to bring a 
slight p ressu re  against the body and end cap.

2. Loosen large lock ring which attached end 
cap to body.

3. Slowly loosen  v ise , releasing  the p ressu re  
exerted by the p ressu re  spring. Remove parts 
from  end cap of regulator.

4. Remove the diaphragm and piston plate 
from  body of regulator.

5. Remove snap ring, washer andpiston spring 
from  the piston.

6 . Push the piston out through the input port 
of the regulator.

7. Remove sea l from  piston bore of the body.

Cleaning and Inspection
1. Clean all metal parts thoroughly, using a 

suitable cleaning fluid. Blow dry with air or wipe 
dry with a clean lin t-free  cloth.

APPLY 
LUBRIPLATE 

AT ASSEMBLY

LOCK RING SPRING 
PLATE

PRESSURE
SPRING

SPRING
RETAINER

HIGH 
PRESSURE PORT

END 
CAP

SHIMS
(Add or Remove to 
Change Pressure)

REDUCED 
PRESSURE PORT DIAPHRAGM
157.5 to 62 .5  PSI) T-2497

Figure 14—Regulator Valve

2. Check a ll parts for wear, cracks, d istor
tion, or other damage. Replace a ll parts that would 
affect proper operation of the regulator valve.

IMPORTANT: When reassem bling the regu
lator valve, be sure to u se  the regulator valve 
serv ice  kit which contains the following new parts: 
Seal, piston spring, diaphragm, snap ring, and two 
sh im s. The new sh im s should be used only if an 
in crease in the air p ressu re  setting of the regu
lator valve is  required to reach the normal output 
range of 57.5 to 62.5 p si.

A ssem bly (Refer to Fig. 14)
1. Install new sea l in regulator valve body.
2. Apply Lubriplate sparingly to that portion 

of the piston that com es in contact with the body 
bore. Insert piston into body bore.

3. Install piston spring, washer, and snap 
ring.

4. Install spring retainer, sh im s, pressure  
spring and spring plate in the end cap.

IMPORTANT: The number of sh im s between 
the p ressu re  spring and spring retainer should not 
be changed, if  the outlet p ressu re  of the regulator 
valve was 57.5 to 62.5 p si, prior to d isassem bly.

If, after cleaning the regulator and replacing  
worn parts, the regulator s till does not read with
in lim its (57.5 to 62.5 p si), p ressu re  setting can 
be changed by the addition or rem oval of sh im s.

a. Add sh im s to ra ise  a ir p ressu re .
b. Remove shim s to lower a ir  p ressu re . One 

shim  is  equal to approximately 2 p si.
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TRANSMISSIONS AND CLUTCHES 7-34

LOW RANGE 
AIR PORT

HIGH RANGE, 
AIR PORT

COVER

PISTON A

Figure 15—Range Shift Cylinder Seal Location

5. Install the attaching parts retaining the 
diaphragm to the piston plate. Insert piston plate  
and diaphragm assem bly into the regulator body.

6 . Mount the body and end cap assem b lies in 
a v ise . Tighten lock ring firm ly.

Installation (Refer to Fig. 8)
1. Attach regulator valve to the nipple pro

truding from  air filter .
2. Tighten the large hexagonal nut retaining 

the regulator valve to the support bracket (not 
shown).

3. Connect an air p ressu re  gauge to the outlet 
port of the regulator valve. Remount regulator and 
air  filter  bracket on the transm ission  case .

4. Reconnect air lines to the air filter  and 
regulator valve.

5. P ressu r ize  the a ir system , then check for 
leaks (correct as necessary).

NOTE: Check the reading on the air pressure  
gauge which should be 57.5 to 62.5 p s i.I f  the read
ing does not correspond to this figure, add or r e 
move shim s to the regulator as described previ
ously under "Regulator Valve Assem bly."

6 . Remove p ressu re  gauge and reconnect air  
line to outlet port of regulator valve.

RANGE SHIFT CYLINDER SEAL 
REPLACEMENT (Refer to Fig. 15)

1. Remove air lines from  shift cylinder.
NOTE: Be sure to p lace protective caps over

the ends of the air lin es to prevent entry of dirt 
or other foreign m aterial into the a ir system .

2. Remove cover from  shift cylinder.
3. Remove elastic  stop nut retaining piston to 

shift bar.

4. Apply LIGHT amount of a ir  p ressu re at 
low range air port to rem ove piston.

CAUTION: When using a ir pressure 
to remove piston, do not stand in front of 
range shift cylinder during removal.

5. Remove sea ls  ("A” and "B”) from  piston  
and replace with new sea ls .

NOTE: Seal "C" is  to be replaced at trans
m ission  overhaul.

6 . Make sure shift cylinder bore is  clean. 
Insert piston into cylinder bore with flat sid e  of 
piston facing out.

7. Install e lastic  stop nut on shift bar. Tight
en nut to 80-90 foot-pounds torque.

8 . Install cover and gasket on the range shift 
cylinder. U se gasket cement SPARINGLY when 
mounting gasket on the shift cylinder. Tighten cap 
screw s to 35-45 foot-pounds torque.

NOTE: Cover is  installed with high range air 
port facing upper left portion of range shift cylinder.

9. Connect air lines to shift cylinder and 
check for air leaks.

SPLITTER CONTROL VALVE 
(Refer to Fig. 16)

Porting
There are four ports in bottom of the control:
1. The port stamped "S" is  the supply port 

and is  the constant air line from  the cro ss  on 
range a ir valve.

2. The port stamped "D" is  the delivery port 
and is  connected to the shift cylinder cover center 
port.

3. The port stamped "E" is  the exhaust port 
and is  left open.

4. The unmarked port is  a blind port and not 
used.

Fittings
A ll sp litter control air lines are 1/8" O.D.,

0.178" I.D . nylon tubing. The two connectors are 
1/16" pipe thread; they are not interchangeable 
with the range shift control fittings which are 1/ 8 " 
pipe thread.

Operation
The splitter control valve is  an "OFF-ON" 

a ir  sw itch.
1. With lever  in "DIRECT" the valve is  closed. 

A ir in the line to the sp litter shift cylinder cover 
exhausts through the control valve when lever  is  
moved from  "OVERDRIVE” to "DIRECT."

2. With the lever  in "OVERDRIVE" the con
trol valve is  open and air p asses  through to the 
shift cylinder cover.
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-COVER SCREW

-COVER

-O-RING

-SHIFT ACTUATOR

LEVER ■ [fW T l

SPRING -M U U M Q )
VALVE LOCK

-HOUSING

-CONNECTORS

T-5941

Figure 16—Splitter Control Valve

SHIFT BAR

COVER
PISTON \  INSERT VALVE

O-RING SEAL A '

CONSTANT AIR 

O-RING SEAL B O-RING SEAL C t-5936

Figure 17—Splitter Shift Cylinder

TO BACK SIDE OF
PISTON, PUSHING NO AIR ON

SHIFT BAR FORWARD SIGNAL LINE

DIRECT

AIR EXHAUST THRU 
BOTTOM PORT FROM 
BACK SIDE PISTON

SEALED OFF SPLITTER CONTROL
AT THIS POINT PUSHES INSERT VALVE 

PISTON DOWN 
OVERDRIVE T-5937

Figure 18—Insert Valve

Maintenance and A ssem bly
The sp litter control valve is  easily  d isa ssem 

bled by removing the top plate screw . Individual 
parts can be obtained in a kit.

1. Make su re  jam nut locking control valve to 
the gearshift lever  is  secu re.

2. Make sure that top plate screw  is  torqued 
with 90 to 120 inch-pounds. A loose top plate screw  
can affect valve operation.

3. When assem bling, lubricate O -ring and O- 
ring carrier with a barium base grease.

SPLITTER SHIFT CYLINDER 
(Refer to Fig. 17)

Porting
Constant, regulated air is  supplied to the sid e  

port of cylinder cover through a %" I.D. air line  
from  the tee  on regulator.

The center port in cover is  connected to the 
"D" or delivery port in the sp litter control through 
a 1/8" O.D., 0.078" I.D. nylon air line.

Operation
Constant, regulated a ir  is  channeled through 

the cover to the front side of shift piston -  a ir  is  
always on this side of piston.
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TRANSMISSIONS AND CLUTCHES 7-36

The shift piston is  moved by removing or ap
plying a ir  (from constant supply) to the back-side  
of piston. This piston area is  larger and can over
com e area of front side of piston. The rem oval or 
application of air on backside of piston is  controll
ed by the insert valve in cylinder cover; th is valve 
in turn is  controlled by the splitter control valve.

INSERT VALVE (Refer to Fig. 18)
The insert valve located in the shift cylinder 

cover is  a sm all 1-3/16" Humphrey valve. It is  
installed  with the flat surface to the inside towards 
the center port, and it is  secured with a special 
nut in bottom bore of cover.

When installing insert valve apply Dow Corning 
#200 Lubricant or its  equivalent to cylinder w alls. 
When installing special nut apply Loctite hydraulic 
sealant to threads.

The insert valve is  self-contained and cannot

be d isassem bled  except for the three O -rings on 
outer diam eter. These three O -rings are a station
ary sea l and do not move in cylinder.

Travel of the sm all piston in insert valve is  
only 3/16". The insert valve is  a norm ally-open  
valve. Thus, when there is  no signal or delivery of 
air to topside of insert piston, the constant air  
from  regulator p a sses  through the insert valve and 
to the backside of the piston and moves the shift 
bar forward ("DIRECT").

When the insert valve piston is  activated by a 
signal or delivery of air, the insert valve is  c losed  
and shuts off the constant a ir  to backside of shift 
piston. Air in shift cylinder is  exhausted out through 
insert valve and bottom bore of cover.

When a ir  is  removed from  backside of shift 
piston, constant air on front side of shift piston  
m oves the shift bar to the rear ("OVERDRIVE").

AUXILIARY TRANSMISSIONS
(SPICER MODELS 6041, 7041, 8341F, AND 8345F)

This section covers on-vehicle serv ice  infor
mation on Spicer Auxiliary T ransm issions. Gear 
shifting is  accom plished by use of the shift lever  
in the cab, which is  interconnected to the auxiliary  
transm ission  with cables or rods. The auxiliary  
transm ission  is  supported at the front by a sup
port bracket attached to fram e side ra ils  and at 
the rear by a support beam attached to fram e 
brackets. Hand brake (when used) and speedom eter  
drive are at rear of transm ission.

LINKAGE ADJUSTMENT

ROD TYPE LINKAGE ADJUSTMENT 
(Refer to Fig. 1)

1. Disconnect control rods from  shift control 
tower under cab.

2. P lace the auxiliary transm ission  gearshift 
lever and shift rods on the transm ission  in "NEU
TRAL."

Figure 1 —Rod Type Auxiliary Transmission Linkage
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TRANSMISSIONS AND CLUTCHES 7-37

Figure 2—Coble Type Auxiliary Transmission Linkage

3. Adjust the length of each control rod by 
rotating its adjustable c lev is  to provide a free  
clev is  pin fit.

4. Reconnect control rods to the shift control 
tower and shift transm ission  through entire shift 
pattern.

NOTE: At the extrem e control rod movements, 
clev is  pins should rotate freely . Readjust linkage 
if  necessary to obtain these conditions. Replace 
any worn or damaged cotter pins. Tighten lock  
nuts firm ly.

5. Lubricate control linkage as described in 
LUBRICATION (SEC. 0) of this manual.

CABLE TYPE LINKAGE ADJUSTMENT 
(Refer to F ig. 2)

Perform  the following with cab tilted:
1. Position shift rods on auxiliary transm is

sion in middle poppet position (Neutral).
2. With the gearshift lever  held perpendicular 

(90 degrees) to the control island shift mechanism  
as shown, by an assistant, adjust the length of each 
shift cable to retain the above mentioned conditions.

NOTE: Adjustment at control island is  made 
by repositioning NUTS "A" and NUTS "B" as re
quired. Adjustment may also  be made at the aux
iliary  transm ission  by repositioning NUTS "C"and 
NUTS "D" as necessary .

3. Check adjustment by moving gearshift lever  
through the shift pattern. There must be no binding 
in the linkage.

NOTE: Due to the construction of internal

components in the transm ission it may be n eces
sary  to road test the vehicle to check the entire 
shift pattern. At the extrem e shift cable m ove
m ents, c lev is  pins should rotate freely . Readjust 
linkage if  necessary  to obtain these conditions.

5. Replace any worn or damaged cotter pins.

AUXILIARY TRANSMISSION 
REPLACEMENT

REMOVAL
1. Drain lubricant from  auxiliary tran sm is

sion .
2. Disconnect propeller shafts from  input and 

output ends of transm ission . R efer to "PROPEL
LER SHAFTS" (SEC. 4D) in this manual.

NOTE: Support propeller shafts secu rely , to 
prevent damage from  dropping.

3. Disconnect shift control rods or cables 
from  the front of the transm ission .

4. D isconnect speedom eter cable from  adap
ter at rear of the transm ission.

NOTE: Some m odels have the speedom eter 
drive mounted on the front axle instead of at rear  
of transm ission .

5. Disconnect parking brake linkage (when 
used).

6. Remove all connections to the auxiliary  
transm ission  power take-off (when used).

7. Position a suitable dolly or jack under the
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40-60 FT.-LBS.
INSULATORS FLAT WASHER

40-50 FT A  SPACER

CROSSMEMBER

310-330 FT.-LBS
FRONT MOUNTING 

BRACKET

X
FRONT MOUNT

VIEW A—FRONT MOUNT SPICER 6041

CROSSMEMBER

FRONT MOUNTING

45-55 FT.-LBS.

95-105 FT.-LBS.
CROSS BEAM

L

pis

FRAME

CUSHION ASSEMBLY 

MOUNTING PLATE

FRAME MOUNTING FRONT MOUNT
BRACKET

VIEW C-FRONT MOUNT SPICER 7041

AUXILIARY TRANSMISSION

FRONT— i

VIEW F-FRONT MOUNT (TYPICAL ALL MODELS) T-670«

Figure 3—Auxiliary Transmission Front Mountings

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



TRANSMISSION AND CLUTCHES 7-39

FRAME

CROSS BEAM
190-210 FT.-LBS.

SPACERS
s/ w \ SPACER

MOUNTING 
PLATE

CUSHION
ASSEMBLY \LLJJ '

95-105 FT.- LBS.
(BOLT TORQUE)

1
FRAME

VIEW C-REAR MOUNT SPICER 7041

CROSS BEAM
90-210 FT.-LBS.

CROSS BEAM

\  95-105 FT. LBS>
^  Torque \  (BOLT TORQUE]

Specifications)

3 REAR MOUNTING 
FRAME BRACKET

VIEW D-REAR MOUNT SPICER 7041

190-210 FT.-LBS.

CUSHION ASSEMBLY

SPACER

70-80 FT. LBS.
VIEW E-REAR MOUNT SPICER 8341F AND 8345F

T-6707

Figure 4—Auxiliary Transmission Rear Mountings
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TRANSMISSIONS AND CLUTCHES 7-40

transm ission  and adjust to safely carry the weight 
of the transm ission.

8. Remove attaching parts from  auxiliary  
transm ission  front and rear mountings. Lower 
transm ission  away from  the ch assis .

INSTALLATION (Refer to F igs. 3 and 4)
The procedures required to install auxiliary  

transm ission  are dependent on the type of trans
m ission  mountings which vary due to different 
vehicle driveline configurations.

1. Be sure the tapered surface of the auxiliary 
transm ission  front mount faces the front of the 
vehicle as shown in View F, figure 3.

2. With transm ission  mounted on a suitable 
dolly or jack move into position under the vehicle. 
Adjust front and rear height as listed  in "Auxil
iary T ransm ission Application and Alignment 
Data" chart.

3. Tighten attaching parts to proper sp ecifi
cations as shown in figures 3 and 4.

NOTE: For proper torque on fram e-to-rear  
mounting bracket attaching parts (if removed) 
refer  to torque specifications.

4. Reconnect propeller shafts to the input 
and output ends of the transm ission  as described  
in "PROPELLER SHAFTS" (SEC. 4D) in this 
manual.

IMPORTANT: The preceding steps, serve  to 
locate the auxiliary transm ission  in relation to the 
veh ic le 's  fram e. A lso, it is  essen tia l that the aux
iliary  transm ission  be checked for proper drive- 
line angle adjustment as described under "PRO
PELLER SHAFTS" (SEC. 4D) in this manual.

5. Reconnect power take-off (when used).
6. Reconnect parking brake linkage (when 

used).
7. Connect speedom eter cable to adapter at 

the rear of the transm ission .
8. Reconnect shift control rods or cables to 

the front of the transm ission  and adjust linkage 
if necessary .

9. R efill transm ission  with lubricant recom 
mended in LUBRICATION (SEC. 0) in this manual.

TORQUE SPECIFICATIONS

Location Size Length
Nut Torque 
(F t.-L bs.)

F ram e-to-R ear
Mounting

B racket Bolt

l/2 " -2 0

l/2 " -2 0

5/8"-18

1-3/4"

1-7/8"

2"

30-40

45-55

90-110

AUXILIARY TRANSMISSION APPLICATION AND ALIGNMENT DATA CHART 
_________ (USE IN CONJUNCTION WITH FIGURES 3 AND 4)

TRUCK MODELS ENGINE
MAW

TRANS
MISSION

AUXIL IARY
TRANS
MISSION

FRONT 
MOUNTING 
(F IGU RE 3)

D IMEN
SION “ A” 
INCHES

REAR 
MOUNTING 
(F IGU RE 4)

D IMEN
SION “ B” 
INCHES

J M 8 0 ........................................................................................ 4 0 1M SP5652 S P6 0 41 V ie w  A 4 /̂16 V ie w  A m
J M 7 0 ........................................................................................ 4 0 1 M SP5652 S P6 0 41 V ie w  A 4 % V ie w  A 33/s
J M 7 0 ........................................................................................ 4 78 M C L 4 0 1 V S P 7 0 4 1 V ie w  D l'/s V ie w  C Ws
J V 8 0 ......................................................................................... 6V-53 C L3 8 5 V S P 70 4 1 V ie w  C l 3/ie V ie w  D l 3/l6
J V 7 0 .......................................................................................... 6V-53 C L3 8 5 V S P 7 0 4 1 V ie w  D lV l6 V ie w  C l 3/ie
J N 9 0 ......................................................................................... N H C -2 5 0 SP8552 SP8 3 41 V ie w  E 1 H V ie w  E Ws
D H 9 0 ....................................................................................... 8 V -7 1 SP8552 SP 8 3 4 1 V ie w  E 1V4 V ie w  E l l/8
D H 9 0 ....................................................................................... 8 V -7 1 SP8554 SP8345 V ie w  E 1 H V ie w  E m
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CLUTCH CONTROLS

TRANSMISSIONS AND CLUTCHES 7-41

A ll S eries 90 alum, tilt and conventional cab 
m odels (with vacuum brakes) covered by this  
manual are equipped with m echanically actuated 
clutch controls. A ll rem aining m odels are

equipped with hydraulically-actuated clutch con
tro ls. For servicing  of either m echanical or hy- 
draulically - actuated clutch controls refer to 
appropriate procedures following:

MECHANICAL LINKAGE CONTROLS

LINKAGE ADJUSTMENTS

HM, JM80 WITH VACUUM BRAKES 
(Refer to Fig. 1)

1. Disconnect the re lea se  fork pull-back spring.
2. Move the re lea se  fork to a position where

the re lea se  bearing can be fe lt to just barely con
tact the clutch re lea se  fingers.

3. R eferring to the Inset, Figure 1, loosen  
lock nut. Adjust clearance between wedge and ad
justing nut to J^-inch. Then tighten lock nut so as 
to maintain the M-inch clearance between wedge 
and adjusting nut.

4. Connect pull-back spring to the re lea se  
fork, then check operation of clutch linkage.

Figure 1—Mechanical Clutch Linkage (HM, JM 80)
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TRANSMISSIONS AND CLUTCHES 7-42

Figure 3—Spicer Clutch (Typical)

SERIES 90 EQUIPPED WITH LIPE-ROLLWAY 
14-INCH DUAL DISC CLUTCH (Refer to Fig. 2)

1. Block clutch pedal in fully engaged position  
(against stop bumper) and hold rear idler lever  
against stop (as shown).

2. Rotate upper adjusting nut until it contacts 
upper rod. Tighten upper lock nut against upper 
adjusting nut.

3. Disconnect clutch lever return spring from  
release  lever.

4. Loosen lower lock nut. Adjust position of 
lower adjusting nut to provide 1 /4 - inch clearance  
between wedge and adjusting nut, with the re lease  
lever held rearward until the re lea se  bearing is  
just contacting the re lease  fingers.

5. Tighten lower lock nut against lower ad
justing nut and connect clutch lever return spring. 
Remove block from  clutch pedal.

SERIES 90 ALUM. TILT EQUIPPED WITH SPICER 
14-INCH OR 15-1/2-INCH DUAL DISC CLUTCH 

Following is  a brief explanation why this 
clutch must be adjusted internally:

CAUTION

DO NOT ADJUST THE EXTERNAL 
LINKAGE OF THE SPICER 15/2-INCH 
CLUTCH TO COMPENSATE FOR WEAR. 
THE EXTERNAL LINKAGE SHOULD 
ONLY BE RESET TO PROVIDE PROPER 
FREE-TRAVEL AFTER THE INTERNAL 
CLUTCH ADJUSTMENT HAS BEEN MADE.

M ost maintenance personnel u se the clutch 
pedal "free-travel" or "free-pedal" movement as
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TRANSMISSIONS AND CLUTCHES 7-43

-*5/8 h 10 '

3::s:

1/2" DIA. ROD

WELD V
1/8" DIA. ROD

T-6142

Figure 4—Improvised Release Bearing 

Clearance Checking Tool

Figure S—Release Bearing Clearance

their guide to conditions inside the clutch. The 
actual "free-travel" is  easily  determined if  check
ed by hand and should represent re lea se  yoke 
fingers and release  bearing housing. The proper 
clearance of 1 /8-inch  between the yoke and bear
ing housing which w ill correspond to approximately 
1lA inches clutch "free-pedal” travel in the cab.

Whenever the "free-pedal” travel fa lls  below  
^-inch the clutch should be adjusted internally. If 
the free-pedal travel is  not restored to approx
im ately 1A inches travel and proper clutch brake 
squeeze obtained, the readjustment of external 
linkage may be necessary .

It is  important that technicians actually check 
for re lea se  yoke movement to verify that "free- 
pedal" travel in the cab is  actually re lease  bearing 
clearance and not lost motion in the linkage due to 
worn bushings, shafts, or linkage arm s.

Figure 6—Checking Gap Between Release 
Bearing and Clutch Brake

When the clutch facings wear (fig. 3), the r e 
lea se  bearing "moves in” toward the flywheel. 
Since yoke position is  fixed, the inward movement 
of the re lea se  bearing assem bly reduces the orig 
inal 1 /8 -in ch  clearance between the re lea se  yoke 
and bearing. At the sam e tim e, the gap between  
re lease  bearing assem bly and clutch brake w ill 
in crease over the M-inch. When the clutch w ears  
the driver w ill note a lo ss  in "free-pedal." Rotat
ing the internal adjusting ring (fig. 3) to move the 
re lease  bearing back to its  original position w ill 
restore proper "free-pedal" travel. Continuing to 
operate the vehicle without "free-pedal” w ill load 
the re lease  bearing and possib ly  cause prem ature 
failure. If the clutch is  allowed to operate without 
"free-pedal" it w ill start to slip  since it is  being 
held in a partially re leased  position.

Internal Clutch Adjustment 
(Refer to Fig. 3)

NOTE: A tool for checking clearances at the 
r e lea se  bearing can be im provised locally . See 
figure 4 which shows dim ensions of tool.

1. Remove inspection hole cover from  lower 
portion of the clutch housing.

2. The clearance between re lease  bearing and 
clutch brake for a properly adjusted clutch is  %- 
inch a s  shown in figure 5. Using large end of tool
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TRANSMISSIONS AND CLUTCHES 7-44

Figure 7—Adjusting Ring with Adjusting 
Ring Lock Installed

(as shown in figure 6) check clearance between re 
lea se  bearing and clutch brake. If clearance is  
m ore or le s s  than recommended, readjust clutch 
as follows:

CAUTION: TO PREVENT ACCIDENT
AL STARTING PRIOR TO PERFORMING 
THE FOLLOWING STEP, BE SURE THE 
ENGINE STOP OR SHUT-OFF CONTROL 
KNOB IS IN THE "STOP" (UP) POSITION, 
TRANSMISSION GEARSHIFT LEVER  IN 
NEUTRAL, AND THE VEHICLE'S WHEEL 
BLOCKED.

3. Rotate flywheel until the adjusting ring lock  
(fig. 7) is  exposed at inspection hole opening in the 
bottom of clutch housing.

4. Referring to figure 7, rem ove cap screw  
and lock w asher. U se screw driver or sim ilar  
wedge to pry adjusting ring lock free  of the adjust
ing ring.

CAUTION: Use care when removing 
adjusting ring lock because it is spring- 
loaded in the adjusting ring notches.

5. Block the clutch pedal (in cab) down in a 
fully released  position to rem ove spring load from  
adjusting ring inside the clutch.

6. Use a large screw driver to turn adjusting 
ring.

NOTE: Turn adjusting ring CLOCKWISE to 
rem ove re lease  bearing OUT or away from  fly -

Figure 8—Series 90 Alum. Tilt Clutch Linkage 
(Equipped with Spicer Clutch)

wheel. Turn adjusting ring COUNTERCLOCKWISE 
to move re lease  bearing assem bly IN or toward 
the flywheel.

IMPORTANT: Rotation or movement of one 
lug position on the adjusting ring w ill move the re 
lea se  bearing approximately 0.020-inch; that is , 
3 x 0.020 = 0.060 or 1 /16-inch . 5 x  0.020 = 0.100 
or 3/32-inch .

7. Remove block from  clutch pedal to engage 
clutch and cycle the pedal a few tim es.

8. Recheck clearance between re lea se  bearing 
and clutch brake as described in Step 2 and read
just if n ecessary .

9. When satisfied  that internal clutch adjust
ment is  correct, install adjusting ring lock.
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TRANSMISSIONS AND CLUTCHES 7-45

RELEASE YOKE

Figure 9—Checking Clearance Between 
Yoke and Release Bearing

IMPORTANT: Align adjusting ring notcjti with  
slot in clutch ring and tap ring lock into position. 
Install lock washer and cap screw .

External Linkage Adjustment 
(Refer to F ig. 8)

NOTE: External linkage adjustment should be 
perform ed, if n ecessary , only after internal adjust
ment has been perform ed.

HYDRAULIC 

DESCRIPTION AND OPERATION

The clutch hydraulic control system  for models 
covered by th is manual is  illustrated  in figures 10,
11, and 12. This system  u tilizes hydraulic 
p ressu re  as a means of transm itting clutch pedal 
movement to the clutch re lea se  m echanism . The 
system  con sists of a pedal-operated m aster cy l
inder and a slave cylinder, interconnected with 
hydraulic lin es . Pedal is  connected to the m aster  
cylinder push rod, and the slave cylinder push rod 
is  connected to the clutch re lease  fork or lev er .

When the clutch pedal is  depressed, hydraulic 
fluid is  displaced from  the m aster cylinder into 
the slave cylinder, forcing the slave cylinder 
piston outward. Movement of piston is  transm itted

1. With cab in normal riding position (locked- 
down), block clutch pedal in fully engaged position  
(against stop bumper) and hold rear id ler  lever  
against stop (as shown).

2. Rotate upper adjusting nut until it contacts 
upper telescop ic rod. Tighten upper lock nut against 
upper adjusting nut.

NOTE: While perform ing the following steps  
the rear id ler lever  must be held against STOP, 
as shown, and the clutch lev er  return spring d is
connected from  re lea se  lever .

3. Loosen low er-front adjusting nut (left-hand  
threads) and the low er-rear  adjusting nut (right- 
hand threads).

4. The clearance between re lease  bearing and 
yoke (free-travel) should be 1 /8-inch  as shown in 
figure 5. Using sm all end of im provised tool (fig. 
4), check clearance between yoke and re lea se  
bearing as shown in figure 9. If clearance is  m ore 
or le s s  than recom m ended, rotate re lea se  lev er  
adapter, using a %-inch open end wrench, until gap 
between yoke and re lea se  bearing is  1 /8 -in ch .

5. Connect clutch lever  return spring and 
cycle  the pedal a few tim es.

NOTE: While assistan t is  cycling pedal, check  
for yoke movement when pedal is  depressed, to 
verify that ''free-travel" in the cab is  actually r e 
le a se  bearing clearance and not lo st motion in the 
linkage due to worn bushings, shafts, or linkage 
arm s.

6. Recheck clearance between yoke and r e 
le a se  bearing as described in Step 4 and readjust 
if n ecessary .

7. When sa tisfied  that free-tra v e l is  correct, 
tighten both the low er front adjusting nut (left-hand  
threads) and the low er rear adjusting nut (right- 
hand threads).

8. Install inspection hole cover in low er p or
tion of clutch housing.

E CONTROLS

through slave cylinder push rod and clutch re lea se  
fork or lever , disengaging the clutch.

When pedal is  re leased , pedal return spring  
returns pedal to released  (clutch engaged) position . 
With p ressu re  rem oved from  hydraulic fluid, 
clutch engages. Slave cylinder push rod return  
spring forces push rod and piston rearward in 
slave cylinder, displacing hydraulic fluid back into 
the m aster cylinder. The above events occur with 
each clutch disengagem ent.

MAINTENANCE

To maintain proper clutch operation the s y s 
tem  should be checked and serv iced  periodically  
a s stated following:
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TRANSMISSIONS AND CLUTCHES 7-46

Figure 70—Typical Clutch Hydraulic 
System (TM 80 and TV 70)

1. Maintain proper leve l of hydraulic fluid in 
m aster cylinder. Refer to LUBRICATION (SEC. 0) 
in this manual for recommended fluid and checking 
in tervals. At least once a year, drain and flush the 
entire clutch system  and refill with new fluid.

2. Inspect entire clutch system  regularly for 
fluid leakage. Leakage must be corrected im 
m ediately.

3. Make sure return spring at slave cylinder 
is  not weak or broken.

4 . Check and if necessary  adjust clutch pedal 
linkage. Instructions are explained later under 
"Clutch Control Adjustments."

5. If clutch pedal action is  springy or spongy, 
it is  an indication that a ir  needs to be bled from  
hydraulic system  or adjustment is  n ecessary .

6. Clutch re lea se  bearing, when equipped with 
grease  cup, must be lubricated at regular intervals 
as directed in LUBRICATION (SEC. 0) in th is manual

CLUTCH CONTROL ADJUSTMENTS

IMPORTANT: Procedures for adjusting the 
clutch controls on HN, JN90 when equipped with 
a Spicer clutch are found later in th is section .

Adjustments are generally required due to 
wear of parts, or whenever the m aster cylinder, 
slave cylinder, or clutch assem bly has been re 
placed.

To obtain proper clutch operation, two adjust
m ents are required: M aster cylinder push rod ad
justment and the slave cylinder push rod adjustment.

NOTE: M aster cylinder push rod adjustment 
is  not required on stee l tilt cab m odels, except 
TM80 and TV70.

Purpose of m aster cylinder push rod adjust
ment is  to ensure full return of m aster cylinder

Figure 11 —Clufch Hydraulic System ISteel Tilt 
Cab Models Except TM 80 and TV 70)

piston when foot is  rem oved from  pedal. If push 
rod is  adjusted too long, piston could re str ic t the 
bypass port in cylinder, and clutch would not en
gage fully, thereby causing clutch to slip . Too short 
a push rod would resu lt in ex cess iv e  pedal free-  
travel before clutch starts to disengage.

Purpose of slave cylinder push rod adjustment 
is  to provide proper position of clutch re lease  
bearing when the clutch is  engaged.

P rior  to making adjustments the hydraulic 
system  must be free  of air and the m aster cylinder 
must be filled  to J^-inch below fille r  opening.

IMPORTANT: If clutch control adjustments 
are to be made, ALWAYS make adjustment at the 
m aster cylinder before making adjustment at the 
slave  cylinder.

A ccess  to the m aster cylinder on stee l tilt cab 
m odels TM80 and TV70 is  gained after r e 
moving sm all a ccess  door located at front of 
driver’s seat r iser  as shown in figure 13. This 
m aster cylinder is  bracket-m ounted below the cab 
flooring as shown in figure 10. A ccess  to pedal 
linkage for checking and adjusting purposes is
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TRANSMISSIONS AND CLUTCHES 7-47

Figure 12—Clutch Hydraulic System 
(Typical for Conv. Cab Models)

made when the cab is  tilted forward. However, 
when checking or replenishing fluid in the m aster  
cylinder, the cab must be in its  lowered or oper
ating position. Following servicing of hydraulic 
system  examine door opening (fig. 13) or cover 
sea l. Apply new caulking if necessary  before in
stalling door, otherwise dust may enter cab later  
at th is location.

MASTER CYLINDER PUSH ROD 
CHECK AND ADJUSTMENT

NOTE: This check and adjustment is  not re 
quired on stee l tilt cab m odels, except TM80 
and TV 70.

B efore making adjustment, pull the m aster 
cylinder boot back on push rod. Visually check to 
see  if the piston is  seated  firm ly against piston  
snap ring in cylinder bore (fig. 14). If not, the push 
rod is  too long and should be shortened, as directed  
later.

IMPORTANT: It is  better to have push rod 
adjusted too short than for it to be too long. If the 
push rod is  too long the clutch w ill not fully engage.

A ll
Loosen lock nut on m aster cylinder push rod 

assem bly , then turn hex portion of push rod (fig. 15) 
as necessary  to provide 0 to 1 /16-inch  clearance  
between push rod and m aster cylinder piston. After

Figure 13—Master Cylinder Location (TM 80 and TV 70)

making adjustment, tighten lock nut on push rod.
IMPORTANT: Make sure piston contacts snap 

ring in m aster cylinder bore when pedal is  r e 
leased . Install boot on m aster cylinder.

IMPORTANT: Make sure piston contacts stop 
plate in m aster cylinder bore (fig. 26) when pedal 
is  released . Install boot on m aster cylinder.

T-4430

Figure 14—Master Cylinder Push Rod Check 
and Adjustment
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Move Release Leverj 
or Fork Until

Resistance U NIL
Wedge 

Adjusting Nut 

Lock Nut

^ s T -1 Push Rod 
:orce Push Rod
To Bottom In 
Slave Cylinder

Hold Wedge 
Against Lever 

Or Fork

Figure 15—Adjusting Master Cylinder Push Rod

1 /2" Free Travel.

Figure 17—Slave Cylinder Push Rod Clearance 
(Except HN, JN 90 with Spicer Clutch)

NOTE: R egardless of clutch operation being 
obtained, the stop screw  should be positioned as 
directed previously.

CLUTCH PEDAL STOP SCREW ADJUSTMENT 
NOTE: Clutch pedal stop screw  adjustment 

is  required on all s tee l tilt cabs, except TM80 
and TV70 m odels, which utilize a m aster cylin 
der mounted under the dash panel (fig. 15).

To provide com plete and proper re lease  of 
clutch on these veh icles, full travel of the clutch 
pedal must be assured. This is  determined by the 
position of pedal stop screw  which is  located on 
cylinder body below the pedal.

The proper setting of stop screw  is  obtained 
when head of screw  is  just flush with surface of 
lock nut. After making adjustment tighten lock nut 
firm ly.

Fig. 16—Clutch Master Cylinder Installed (Steel 
Tilt Cab Models, Except TM 80 and TV 70)

SLAVE CYLINDER PUSH ROD 
CHECK AND ADJUSTMENT

NOTE: This procedure does not apply to HN, 
JN90 with a Spicer clutch.

Figure 18—Push Rod Clearance Checking Tool
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TRANSMISSIONS AND CLUTCHES 7-49

Figure 19—Checking Push Rod Clearance 
Using Small End of Tool

This procedure is  generally required period
ica lly  to com pensate for clutch facing w ear. P ur
p ose of adjustment is  to maintain a definite c lea r 
ance between the re lea se  bearing and the clutch 
re lea se  fingers with clutch engaged. See figure 17.

NOTE: A tool for checking clearance or the 
push rod nut position can be im provised locally . 
See figure 19 which shows dim ensions of tool. A 
short ruler can be used to m easure clearance if 
tool cannot be made available. Adjustment is  nec
e ssa ry  when this clearance at the wedge is  reduced 
to or near M-inch. The proper clearance between 
wedge and adjusting nut should m easure ^-inch.

The following d escrib es adjustment procedure 
using sp ecia l tool:

1. Disconnect the slave cylinder return spring.
2. With the push rod and piston seated  in the 

slave cylinder, push clutch fork and wedge on push 
rod away from  the slave cylinder. Insert sm aller  
end of gauge on push rod between the adjusting nut 
and wedge (fig. 19). If the tool w ill not go between 
the nut and wedge the push rod needs to be adjust
ed. If the sm all tool end fits  between the adjusting 
nut and wedge, the rod does not require adjustment.

3. To adjust the push rod, u se  the thicker end 
of the tool and in sert between adjusting nut and 
wedge on the slave cylinder push rod (fig. 20).

Back off adjusting nut until the tool just fits  be
tween the nut and wedge.

4. Remove the tool, lock adjusting nut with 
lock nut and install the slave cylinder return spring.

HN, JN90 EQUIPPED WITH SPICER 14-INCH 
OR 15%-INCH DUAL DISC CLUTCH

Following is  a brief explanation why the Spicer 
clutch must be adjusted internally:

CAUTION

DO NOT ADJUST THE EXTERNAL 
LINKAGE OF THE SPICER 14- OR 15/4- 
INCH CLUTCH TO COMPENSATE FOR 
WEAR. THE EXTERNAL LINKAGE 
SHOULD ONLY BE RESET TO PROVIDE 
PROPER FR EE-TRA VEL AFTER  THE 
INTERNAL CLUTCH ADJUSTMENT HAS 
BEEN MADE.

Most maintenance personnel u se the clutch  
pedal "free-travel" or "free-pedal” movement as  
their guide to conditions inside the clutch. The 
actual "free-travel" is  easily  determ ined if check
ed by hand and should represent re lease  yoke fing
ers  and re lea se  bearing housing. The proper c lea r
ance of 1 /8 -in ch  between the yoke and bearing 
housing which w ill correspond to approximately 
1% inches clutch "free-pedal" travel in the cab.

Whenever the "free-pedal" travel fa lls  below  
J^-inch the clutch should be adjusted internally. If 
the free-pedal travel is  not restored  to approx
im ately iy2 inches travel and proper clutch brake 
squeeze obtained, the readjustment of external 
linkage may be n ecessary .

It is  important that technicians actually check 
for re lea se  yoke movement to verify that "free- 
pedal" travel in the cab is  actually re lea se  bearing  
clearance and not lo st motion in the linkage due to 
worn bushings, shafts, or linkage arm s.

Figure 20—Using Large End of Tool
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TRANSMISSIONS AND CLUTCHES 7-50

When the clutch facings wear (fig. 3), the re 
lea se  bearing "moves in" toward the flywheel. 
Since yoke position is  fixed, the inward movement 
of the re lease  bearing assem bly reduces the orig
inal 1 /8 -in ch  clearance between the re lease  yoke 
and bearing. At the sam e tim e, the gap between 
re lea se  bearing assem bly and clutch brake w ill 
in crease over the M-inch. When the clutch wears 
the driver w ill note a lo ss  in "free-pedal." Rotat
ing the internal adjusting ring (fig. 3) to move the 
re lea se  bearing back to its  original position w ill 
restore  proper "free-pedal" travel. Continuing to 
operate the vehicle without "free-pedal" w ill load 
the re lease  bearing and possib ly cause prem ature 
fa ilure. If the clutch is  allowed to operate without 
"free-pedal" it w ill start to slip  since it is  being 
held in a partially released  position.

Internal Clutch Adjustment
NOTE: A tool for checking clearances at the 

re lea se  bearing can be im provised locally . See 
figure 4 which shows dim ensions of tool.

1. Remove inspection hole cover from  lower  
portion of the clutch housing.

2. The clearance between re lease  bearing and 
clutch brake for a properly adjusted clutch is  
inch as shown in figure 5. Using large end of tool 
(as shown in figure 6) check clearance between r e 
le a se  bearing and clutch brake. If clearance is  
m ore or le s s  than recommended, readjust clutch  
a s follows:

CAUTION: TO PREVENT ACCIDENT
AL STARTING PRIOR TO PERFORMING 
THE FOLLOWING STEP, BE SURE THE 
ENGINE CONTROL SWITCH IS IN THE 
"OFF" POSITION, TRANSMISSION GEAR
SHIFT LEVER  IN NEUTRAL, AND THE 
VEH ICLE’S WHEELS BLOCKED.

3. Have assistant pull com pression release  
lev er , then rotate flywheel until the adjusting ring 
lock (fig. 7) is  exposed at inspection hole opening 
in bottom of clutch housing.

4. R eferring to figure 7, rem ove cap screw  
and lock w asher. U se screw driver or sim ilar  
wedge to pry adjusting ring lock free of the adjust
ing ring.

CAUTION: Use care when removing 
adjusting ring lock because it is spring- 
loaded in the adjusting ring notches.

5. B lock the clutch pedal (in cab) down in a 
fully released  position to rem ove spring load from  
adjusting ring inside the clutch.

6. U se a large screw driver to turn adjusting
ring.

NOTE: Turn adjusting ring CLOCKWISE to 
move re lease  bearing OUT or away from  flywheel. 
Turn the adjusting ring COUNTERCLOCKWISE to 
move rekease bearing assem bly IN or toward the 
flywheel.

IMPORTANT: Rotation or movement of one 
lug position on the adjusting ring w ill move the re 
lease  bearing approximately 0.020-inch; that is ,
3 x 0.020 = 0.060 or 1/16-inch. 5 x 0.020 = 0.100 
or 3 /32-inch .

7. Remove block from  clutch pedal to engage 
clutch and cycle  the pedal a few tim es.

8. Recheck clearance between re lease  bearing 
and clutch brake as described in Step 2 and read
just if necessary .

9. When satisfied  that internal clutch adjust
ment is  correct, install adjusting ring lock.

IMPORTANT: Align adjusting ring notch with 
slot in clutch ring and tap ring lock into position. 
Install lock washer and cap screw .

External Clutch Adjustment 
(Refer to Fig. 21)

IMPORTANT: The external clutch adjustment 
should be perform ed, if n ecessary , only after in
ternal clutch adjustment has been accom plished. 
Procedure for adjusting m aster cylinder is  covered  
earlier  in th is section under "Master Cylinder 
Push Rod Check and Adjustment." The following 
steps must be perform ed when adjusting the slave  
cylinder:

1. Disconnect the slave cylinder return spring.
2. With the push rod and slave cylinder piston  

seated in the slave cylinder, the clearance between 
release  bearing and yoke (free-travel) should be 
1 /8-inch  as shown in figure 5. Using sm all end of
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TRANSMISSIONS AND CLUTCHES 7-51

im provised tool (fig. 4) check clearance between 
yoke and release  bearing as shown in figure 9.

3. If clearance is  m ore or le s s  than the r ec 
ommended (1/8-inch) external linkage should be 
adjusted as follows:

a. Loosen nut "A” (left-hand threads) and nut 
"B" (right-hand threads).

b. Rotate re lea se  lever adapter, using a X- 
inch open-end wrench, until gap between yoke and 
re lea se  bearing is  1 /8 -in ch  as shown in figure 9.

c. Connect clutch lever  return spring and 
cycle  the pedal a few tim es.

NOTE: While assistant is  cycling pedal check 
for yoke movement when pedal is  depressed, to 
verify that "free-travel" in the cab is  actually 
re lea se  bearing clearance.

d. Recheck clearance between yoke and re 
lea se  bearing as described in Step 2 and readjust 
if necessary .

e. When satisfied  that free-travel is  correct, 
tighten both nuts "A" and "B."

f. Install inspection hole cover in lower por
tion of clutch housing.

BLEEDING HYDRAULIC SYSTEM

U se only Hydraulic Brake Fluid recommended 
in LUBRICATION (SEC. 0) in this manual. When 
other than recommended fluid has been used, drain 
and flush the entire hydraulic system , using clean 
alcohol or a hydraulic brake system  cleaning fluid. 
R efill system  with RECOMMENDED fluid.

The need for bleeding air from  system  is  
generally indicated by a springy, spongy pedal 
action. The p resence of air in system  is  a result 
of low fluid level in m aster cylinder, or if som e  
part of system  has been opened. B leeder valve is  
provided at the slave  cylinder (fig. 27.)

Clutch m aster cylinder is  a ccessib le  under 
the hood on conventional cab m odels, through 
a c c e ss  door on TM80 and TV70 m odels, and under 
the dash on remaining stee l tilt cab models.

Plain end of bleeder hose can be slipped over 
end of bleeder valve.

Clutch system  may be bled either manually or  
with p ressu re  bleeding equipment.

PRESSURE BLEEDING
1. Make sure fluid leve l in fluid supply p res

sure tank is  up to pet cock above outlet and that 
tank is  charged with 25 to 30 psi air pressu re.

2. Clean dirt from  around m aster cylinder  
cover or cap. On units having reservo ir  cover in
stead of cap, rem ove standard cover and install 
specia l cover (J-8554). Connect pressure tank

hose to filler  cap or special cover opening. B leed  
a ir  from  hose before tightening connection. Open 
valves at both ends of hose.

CAUTION: On steel tilt cab models 
with master cylinder mounted inside of 
cab, use extreme care not to spill fluid on 
clutch or brake pedal pads. If fluid spills 
on pedal pads, it must be washed off so 
that pads will not be slippery.

3. Slip end of bleeder drain hose over bleed  
valve at slave cylinder (fig- 27) and place the other 
end in a g lass jar containing enough hydraulic fluid  
to cover end of hose. Open bleeder valve with 
wrench and observe flow of fluid from  hose. C lose  
bleeder valve as soon as bubbles stop and fluid  
flow s in a solid  stream .

MANUAL BLEEDING
Manual bleeding is  the sam e as p ressu re  bleed

ing, except that the hydraulic fluid is  forced through 
the line by pumping the clutch pedal. Fluid in m as
ter cylinder must be replenished after bleeding. 
Clutch pedal should be pumped up and down slowly  
and should be on downstroke as bleeder valve is  
closed.

CLUTCH PEDAL

CLUTCH PEDAL REPLACEMENT 
(CONVENTIONAL CAB MODELS)

These models have a suspended-type clutch  
pedal mounted in a bracket which is  secured on 
the underside of the instrument panel. When the 
vehicle is  equipped with air brakes the clutchpedal 
shaft is  supported in nylon bushings installed in 
each end of a sleev e  assem bly (fig. 22). When hy
draulic brakes are used, the pedal is  supported at 
either end by nylon bushings at either end on the 
outside of the sleev e  assem bly.

Removal
1. Remove m aster cylinder push rod(s).
2. Unhook pedal return spring(s).
3. Loosen clamp bolt securing clutch pedal 

shaft lever  on end of clutch pedal shaft and rem ove 
lever  from  shaft. Remove spring washer, bushings, 
and clutch pedal and shaft assem bly from  sleev e .

4. If necessary , rem ove bolt attaching s leeve  
assem bly to mounting bracket. Remove s leev e  a s 
sem bly from  bracket, at the sam e tim e rem oving  
brake pedal and bushings (when used).

Installation
Before installing clutch pedal, check each part, 

including bushings, for wear or other damage. Re
place all damaged or worn item s.
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TRANSMISSIONS AND CLUTCHES 7-52

Figure 22—Clutch and Master Cylinder 
Installation (Conv. Cab Models)

1. Install bushings in brake pedal tube (when 
used). Position brake pedal at underside of instru
ment panel bracket. Insert s leeve  assem bly through 
bracket and pedal. Attach sleeve  assem bly to brac
ket with bolt and nut. Tighten nut to 20-25 foot
pounds torque.

2. Install bushings in s leeve  assem bly. Insert 
clutch pedal shaft through sleeve  and install spring 
washer and pedal shaft lever on end of clutch shaft. 
Install pedal shaft lever clamp bolt and nut. Tighten 
nut to 25-30 foot-pounds torque.

3. Connect pedal return springs.
4. Connect push rod(s) to m aster cylinder 

using shoulder bolts, w ashers, and nuts. Tighten 
nut(s) to 20-25 foot-pounds and retain in position  
with cotter p in(s).

5. Adjust clutch pedal push rod, as described  
previously under "Master Cylinder Push Rod Check 
and Adjustment.” For adjustment of brake pedal 
push rod refer to "HYDRAULIC BRAKES" (SEC. 
5A) in this manual.

CLUTCH PEDAL REPLACEMENT 
(TILT CAB MODELS - TM80 & TV70)

Removal
NOTE: Key numbers in text refer to figure 23.
1. T ilt cab forward.
IMPORTANT: Make sure cab safety catch at 

right front pivot mounting is  securely  engaged.
2. Disconnect pedal return spring (8).
3. Separate pedal upper section (10) from  

lower section (11) after removing attaching bolt (9).

1 Master Cylinder 9 Pedal Attaching Bolt
2 Push Rod Boot 10 Pedal (Upper Section)
3 Master Cylinder Push Rod 11 Pedal (Lower Section)
4 Push Rod Lock Nut 12 Pedal Stop (Bumper)
5 Lever-to-Shaft Clamp Bolt 13 Sleeve Attaching Screws
6 Special Spacer 14 Sleeve and Bushing Assy.
7 Pedal Shaft Lever 15 Lubrication Fitting
8  Pedal Return Spring tp m -9985

Figure 23—Clutch Pedal and Linkage 
(Typical—TM 80 and TV 70)

4. Loosen bolt (5) which clam ps pedal shaft 
lever  (7) to pedal shaft. Slide pedal and shaft a s 
sem bly (11) from  cab s i l l  and from  spacer (6), and 
pedal shaft lever  (7).

5. Through sm all a ccess  hole at base of cab 
s il l , rem ove the pedal shaft lubrication fitting (15).

6. Remove two hex-head screw s (13) which 
attach the flange of pedal shaft s leev e  and bushing 
assem bly (14) to the cab s i l l .

7. Using a pointed tool under flange of s leev e , 
pry shaft s leev e  and bushing assem bly (14) from  
cab s i l l .

Installation
NOTE: Key numbers in text refer to figure 23.
1. Tem porarily install pedal shaft back into 

sleev e  and bushing assem bly (14) and check for  
ex cessiv e  w ear. If n ecessary , p r e ss  worn bushings 
from  sleev e  and p r e ss  new bushings in their place. 
After installing new bushings it may be n ecessary
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TRANSMISSIONS AND CLUTCHES 7-53

to ream  or burnish the bushings. Original bushings 
w ere ream ed to 0.8715" to 0.8725".

2. Making sure that the lubrication fitting hole 
is  at the bottom, insert s leev e  and bushing a ssem 
bly (14) into cab s i l l  and secu re  with two screw s  
(13).

3. Install lubrication fitting (15) into tapped 
hole at bottom of s leev e .

4. Slide pedal and shaft assem bly (11) through 
sleev e  assem bly (14), through special spacer (6), 
and into the partly serrated  hole of the pedal shaft 
lever  (7). Make sure shaft lev er  is  positioned as  
shown in figure 13.

5. Remove a ll shaft end play, then clamp pedal 
shaft lever  (7) to end of shaft by tightening lever  
clamp bolt (5) and nut.

6. Attach pedal upper section  (10) to pedal 
low er section  (11) with bolt (9), nut, and washer.

IMPORTANT: Make sure that bolt is  in sert
ed in direction shown.

7. Referring to figure 23, install clutch pedal 
return spring (8).

IMPORTANT: E xerc ise  caution when in sta ll
ing spring.

8. Make sure that pedal stop (12) is  in good 
condition and is  located  on pedal shaft as shown.

9. Adjust clutch controls as described p re
viously under "Clutch Control Adjustments."

CLUTCH PEDAL (STEEL TILT CAE 
MODELS), EXCEPT TM80 & TV 70)

The clutch pedal is  part of the m aster cylinder  
assem bly. Since the pedal and m aster cylinder 
must be rem oved as a unit, replacem ent of the 
pedal is  described under "Clutch M aster Cylinder."

CLUTCH MASTER CLYINDER

DESCRIPTION
Three different types of m aster cylinders are  

used on veh icles covered by this manual: Double- 
barrel horizontal type, s in g le-b arrel horizontal 
type, and sin g le-b arrel vertica l type.

D ouble-B arrel Horizontal Type 
(Refer to Fig. 24)

NOTE: Figure 24 shows section  through clutch 
cylinder only.

Double-barrel m aster cylinder is  used on 
TM80 and TV70 m odels. The unit con sists  
of two cylinders with an integral reservo ir . The 
brake cylinder bore (left-side) is  larger than the 
clutch m aster cylinder (right-side). Due to the 
different s ized  bores, the p istons and cups used in 
the two cylinders are of different s iz e s . Spring 
and retainer assem b lies are of different lengths; 
the longer spring is  used in the clutch cylinder, 
the shorter spring in the brake cylinder. The clutch 
cylinder does not use a residual line p ressu re

1 Push Rod Boot
2 Cylinder Housing
3 Cover
4 Cover Screw
5 Piston Return Spring

6 Primary Cup
7 Piston
8 Secondary Cup
9 Snap Ring

Figure 24—Clutch Master Cylinder 
(Conv. Cab, TM 80, and TV 70)

check valve, as w ill be found in the brake cylinder. 
The unit shown in figure 25 has mounting flange at 
rear of housing, and an adjustable push rodfor ad
justing pedal linkage.

S ingle-B arrel Horizontal Type 
(Refer to Fig. 24j

Clutch m aster cylinder used on conventional 
cab m odels is  a sin g le-b arrel version  of the unit 
described previously. The cylinder bore is  
1-1 /8 -in ch  in diameter.

S ingle-B arrel V ertical Type 
(Refer to Fig. 25)

Clutch m aster cylinder used on stee l tilt 
cab m odels excluding TM80 and TV70 is  a v er ti
ca l cylinder with integral reservo ir , mounting 
flanges, and clutch pedal support (fig. 25). The cy l
inder assem bly is  mounted on dash inside of cab. 
Pedal is  mounted on a shaft which is  secured  in 
support by a socket-head setscrew . M aster cylinder 
piston push rod is  attached to pedal with a c lev is  
pin and cotter pin. Pedal return spring, installed  
between cylinder housing and underside of pedal 
lever , insures full return of m aster cylinder piston  
and pedal when pedal is  releaed. Since the pedal- 
to-cylinder relationship is  fixed, no push rod ad
justment is  required.

GENERAL MAINTENANCE (ALL TYPES)
F iller  cap or cover on all clutch m aster cy l

inders is  designed to vent the fluid reservo ir  with-
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1 Push Rod Pivot
Cotter Pin

2 Push Rod Pivot Pin
3 Push Rod Boot
4 Push Rod
5 Piston Retainer

Plate Snap Ring
6 Pedal Return Spring
7 Secondary Piston

Seal
8 Piston
9 Primary Piston Seal 

10 Seal Expander

11 Pedal Stop Set Screw
and Locknut

12 Piston Return Spring
13 Fluid Outlet Port
14 Main Cylinder Body

Casting
15 Bypass Port
16 Intake Port
17 Piston Retainer Plate
18 Pedal Pivot Pin Set 

Screw
19 Pedal Pivot Pin
20 Pedal Lever tpm7«8-i

Figure 25—Clutch Master Cylinder (Steel 
Tilt Cab Models, Except TM 80 and TV 70)

out perm itting lo ss  of fluid. A sm all baffle is  in
serted  into f ille r  cap as shown in figure 28 on all 
s te e l tilt cab m odels except TM80 and TV70. 
B ypass port between cylinder bore and reservo ir  
and vent hole in filler  cap must be kept open to 
assu re  proper clutch control. An obstructed bypass 
port w ill prevent return of fluid to reservo ir , p re
venting full engagement of clutch. Bypass ports 
may be obstructed by one of the following:

1. Clogged with dirt — rem ove m aster cylin
der and d isassem ble and clean a ll parts. Refer to 
applicable section view  of m aster cylinder when 
assem bling.

2. Swollen prim ary cup due to the u se of 
wrong fluid - -  serv ice  the m aster cylinder, drain 
and flush entire clutch control system , and refill 
with proper fluid.

3. Pedal binding on shaft, preventing full r e 
turn of piston — free  up and lubricate pedal.

PERPENDICULAR TO VENT HOLES T-1007

Figure 26—Master Cylinder Filler Cap Baffle 
(Steel Tilt Cab Models, Except TM 80 and TV 70)

4. Improper push rod adjustment — adjust 
push rod (if u sed).

MASTER CYLINDER REPLACEMENT 
(TM80 AND TV70 MODELS)

Removal
1. T ilt cab forward and place a suitable con

tainer under m aster cylinder to catch fluid when 
hydraulic lines are disconnected.

NOTE: DO NOT RE-USE THIS FLUID.

2. D isconnect hydraulic lin es from  outlets of 
brake and clutch cylinders.

3. Pull push rod boots off m aster cylinder. 
Boots w ill rem ain on push rods when m aster cy l
inder is  rem oved.

4. Remove three bolts attaching m aster cy l
inder to support bracket and rem ove m aster cyl
inder assem bly.

Installation
1. Position m aster cylinder assem bly at sup

port bracket and guide push rods into p istons. At
tach cylinder with three b olts. Tighten bolts firm ly.

2. Connect hydraulic lin es to brake and clutch 
cylinder outlets.

3. P lace push rod boots over ends of m aster  
cylinder brackets.

4. Adjust clutch push rod as d irected under 
"Master Cylinder Push Rod Check and Adjustment" 
and adjust brake push rod a s  described in "HY
DRAULIC BRAKES" (SEC. 5A) of th is manual.

5. F ill m aster cylinder reserv o ir  and bleed  
system  as d irected previously for clutch system .

For bleeding brake system  refer to 
BRAKES" (SEC. 5A) of this manual.

'HYDRAULIC
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MASTER CYLINDER REPLACEMENT 
(CONVENTIONAL CAB MODELS)

Removal
1. P lace a suitable container under m aster  

cylinder to catch fluid when hydraulic line is  d is
connected. DO NOT RE-USE THIS FLUID.

2. Disconnect hydraulic line from  outlet of 
clutch cylinder.

3. Pull push rod boots off m aster cylinder 
tube which extend through dash. Boot w ill remain  
on push rod when m aster cylinder is  rem oved.

4. Remove three bolts and lock w ashers at
taching m aster cylinder to dash (nuts are welded 
to inner sid e  of dash) and rem ove m aster cylinder 
assem bly.

Installation
1. P lace gasket over cylinder tube. Position  

m aster cylinder assem bly at dash, while an a s s is t 
ant inside cab guides push rod into piston. Attach 
cylinder to dash with three bolts and lock w ashers. 
Tighten bolts firm ly.

2. Connect hydraulic lines to clutch cylinder 
outlet.

3. Inside cab, p lace push rod boot over end of 
cylinder tube.

4. Adjust push rod as previously directed  
under "Master Cylinder Push Rod Check and Ad
justment."

MASTER CYLINDER REPLACEMENT 
(STEEL TILT CAB MODELS, EXCEPT 
TM80 AND TV70)

Removal
1. P lace a suitable container inside cab under 

the m aster cylinder to catch fluid when hydraulic 
line is  disconnected.

NOTE: DO NOT RE-USE THIS FLUID.

2. Disconnect hydraulic line from  m aster cy l
inder and place a suitable cap over line to prevent 
entry of dirt into hydraulic system .

3. Remove attaching parts retaining m aster  
cylinder to fire  w all and rem ove unit from  vehicle.

Installation
1. Install new or- rebuilt m aster cylinder on 

fire  wall. Tighten attaching parts firm ly.
2. Remove protective cap from  hydraulic line  

and connect line to m aster cylinder.
3. Adjust stop screw  as described previously  

under "Clutch Pedal Stop Screw Adjustment."
4. F ill m aster cylinder and bleed system  as 

described previously under "Bleeding Hydraulic 
System ."

MASTER CYLINDER REPAIR
The following procedures cover disassem bly,

cleaning, inspection and repair, and assem bly of 
components used in the clutch cylinder bore. Refer  
to applicable m aster cylinder illustration.

D isassem bly
1. Clean all dirt from  outside of unit, using a 

non-petroleum  solvent.
2. Remove snap ring from  groove in cylinder 

bore.
3. Remove piston assem bly , prim ary cup, 

return spring and retainer assem bly from  clutch  
cylinder bore.

4. Remove cover from  cylinder housing.

Cleaning
Im m erse all parts in denatured alcohol and 

wash thoroughly. Wipe sm all parts dry and blow 
out inside of reservo ir  and cylinder bore. Make 
sure intake and bypass ports in cylinder housing 
and bleeder holes in piston are clean.

CAUTION: DO NOT use kerosene or 
gasoline for cleaning master cylinder 
components.

Inspection and Repair
M aster cylinder repair k its are available 

which contain all the parts ordinarily required  
when servicing  m aster cylinders. Refer to applic
able Parts Book for part number of repair kit. In 
addition to replacem ent of parts contained in re 
pair kit, m aster cylinder should be inspected and 
repaired, if n ecessary , as follows:

1. Examine cylinder bore. If scored  or rust
ed, recondition by honing. Be sure to u se proper  
s iz e  hone. Clutch cylinder bore is  1 -1 /8 -in ch . Do 
not hone m ore than n ecessary  to rem ove sco res  
and smooth up cylinder. Remove burrs caused by 
honing from  around by-pass and intake ports.

1 Bleeder Valve
2 Fluid Entry Port
3 Cylinder Body
4 Push Rod Boot

5 Push Rod
6 Piston Retaining Ring
7 Piston
8 Piston Seals «•»

Figure 27—Clutch Slave Cylinder
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2. Check piston fit in cylinder bore. C lear
ance between piston and cylinder wall should be 
within 0.001” to 0.006" when checked with fee ler  
gauge.

A ssem bly
1. B efore assem bling, coat inside of cylinder 

bore and dip a ll internal parts in hydraulic brake 
fluid.

2. Install components in clutch cylinder bore 
as follows:

a. Install return spring in cylinder bore, with 
large diam eter fir st.

b. Install prim ary cup in cylinder bore with 
lip of cup toward outlet end. Make sure end of 
spring sea ts  inside the cup.

c. Insert piston and secondary cup into cy l
inder bore, with open end of piston toward open 
end of cylinder.

d. P r e s s  piston into cylinder bore, com p ress
ing spring, and install snap ring in groove in bore.

NOTE: Install piston stop plate in cylinder 
used  on ”R" M odels. Make sure snap ring is  fully  
seated  in groove.

3. Check clearance between edge of prim ary  
cup and the bypass port in each cylinder as follows:

a. From  inside the reservo ir , insert a straight 
w ire (tag w ire or any w ire of approximately 0.010" 
diameter) through the bypass port.

b. While moving the wire up and down in the 
bypass port, push the piston in very gently until a 
slight drag is  fe lt on the w ire. Check clearance  
between end of piston and snap ring. Clearance 
should be 0.035 inch minimum. If le s s  than 0.035- 
inch, the wrong s iz e  cup or a swollen cup has been  
installed , or the parts w ere improperly assem bled. 
D isassem b le unit and reassem ble, using the cor
rect parts.

4. Install cover on cylinder reservo ir .

CLUTCH CONTROL SLAVE CYLINDER
Clutch control slave cylinder assem bly is  

mounted at side of clutch housing or transm ission. 
When cylinder is  pressurized  it activates the 
m echanical clutch re lea se  fork or lever to disen
gage clutch.

Components of cylinder con sists of an alum
inum piston with two captive block-type sea ls  (fig. 
27). The return of the piston on clutch apply is  
provided for by the external return spring.

REMOVAL
1. Remove return spring from  clutch re lease  

fork or lev er .
2. D isconnect fluid line at slave cylinder.
3. Remove bolts retaining slave cylinder at 

mounting, then rem ove cylinder assem bly.

DISASSEMBLY
NOTE: Key numbers in text re fer  to figure 27.
1. Remove cylinder push rod (5) and push rod 

boot (4) from  cylinder.
2. Remove piston retaining ring (6) from  slave  

cylinder, using a sm all screw driver.

CAUTION: DO NOT mar bore of 
cylinder body.

3. Rem ove piston assem bly (7) with se a ls  (8) 
from  cylinder body (3).

NOTE: P iston can be jarred from  body or 
sm all amount of air p ressu re at line fitting w ill 
force piston from  bore. Do not allow piston to be
com e damaged after it is  rem oved.

4 . If sea ls  (8) are in good condition they need 
not be rem oved.

INSPECTION
NOTE: Key num bers in text refer to figure 27.

1. Inspect slave cylinder bore, making sure  
that it  is  sm ooth. A scored  or damaged cylinder 
body (3) must be replaced.

NOTE: Burrs at the bore side of inlet port 
can be removed by honing or by u se  of crocus 
cloth.

2. Check piston sea ls  (8) if rem oved. Swelling 
of sea ls  could be due to u se of im proper brake 
fluid.

3. Check fit of the piston in the cylinder bore, 
using a fee ler  gauge. This clearance should be 
from  0.002" to 0.004".

ASSEMBLY
NOTE: Key numbers in text refer to figure 27.
1. Install sea ls  (8) into grooves of piston (7) 

with lip s of sea ls  positioned to fluid end of piston  
(fig. 29).

2. Dip piston and sea ls  in clean brake fluid, 
then carefully install piston assem bly in bore of 
cylinder. Refer to figure 19 for proper position of 
piston in cylinder.

3. Install retaining ring (6) in groove at open 
end of cylinder.

4. Install boot (4) over push rod (5) and in
sta ll rod and boot to slave cylinder.

INSTALLATION
1. Bolt slave cylinder assem bly to mounting.
2. Adjust slave cylinder push rod clearance  

as outlined in this section  under "Clutch Control 
Adjustments."

3. Attach hydraulic line to slave cylinder and 
bleed air from  system  at slave cylinder bleed  
fitting. See "Bleeding System" previously in this 
section .
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CLUTCHES

CLUTCH APPLICATION CHART

Clutch Type Engine Application
Lipe-Rollway (13-Inch Dual D isc) ..............................  401M
Long (13-Inch Dual Disc) ................................................  401M
Lipe-Rollway (14-Inch Dual Disc) ..............................  478M, 6V-53, 6-71

8V-71, NH-230, NHC-250, NHCT-270
Long (14-Inch Dual D isc) ................................................  478M, 6V-53
Spicer (14-Inch Dual Disc) .............................................  NH-230, NHC-250, NHCT-270
Spicer (15K-Inch Dual D is c ) .............................................  8V-71, NH-230, NHC-250

NHCT-270, NTC-335

CLUTCH REPLACEMENT (LIPE-ROLLWAY AND LONG CLUTCHES)

IMPORTANT: Whenever clutch components require replacem ent, u se  only 
genuine General Motors parts to assure maximum clutch perform ance and life .

CLUTCH REMOVAL
(Refer to F igures 1 and 2)

1. Remove transm ission assem bly from  ve
hicle as directed in "TRANSMISSIONON-VEHICLE 
SERVICE OPERATIONS" (SEC. 7B) previously.

NOTE: On veh icles equipped with a clutch re 
lea se  fork, remove re lea se  bearing and support 
assem bly from re lease  fork.

2. Remove clutch re lease  fork (when used) 
from  ball stud by prying it away from the ball with 
a screw driver until it snaps loose from the ball.

3. Install aligning tool or an old transm ission  
main drive gear into the hubs of the clutch driven 
d iscs to support the clutch components during 
rem oval.

IMPORTANT: To facilitate rem oval of the 
Long clutch cover assem bly, install three hard
wood blocks between the release levers and cover 
as shown in figure 3.

On Lipe-Rollway clutches, install three flat 
w ashers and hold-down bolts as shown in figure 4.

4. Mark the clutch cover and intermediate 
drive plate in relation to the engine flywheel to 
assure original positioning of the clutch compon
ents during "Clutch Installation."

5. Loosen the cover bolts alternately one turn 
at a tim e to avoid creating undue s tr e sse s  in the 
clutch cover.

6. With the aid of aligning tool or old trans
m ission main drive gear remove complete clutch 
assem bly from  flywheel.

INSPECTION AND REPAIR

The following procedures apply to all clutch 
components with exceptions as indicated.

CLUTCH RELEASE MECHANISM 
(FORK-TYPE)

1. Check re lease  fork and ball stud for wear, 
distortion, cracks, or other damage.

2. Check re lease  bearing for roughness or 
noise by rotating bearing race while applying light 
pressu re .

3. Replace a ll components that would affect 
proper operation of the clutch re lea se  mechanism.

4. P rior to installation of clutch re lease  bear
ing and support assem bly (fig. 5), f ill  the inside  
groove and coat the outside groove with a sm all 
quantity of high temperature grease.
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TRANSMISSIONS AND CLUTCHES 7-58

1 Engine Crankshaft
2 P ilot Bearing
3 Driven D isc  Assem bly (Front)
4 Engine Flywheel
5 D rive Ring
6 Driven D isc  Assem bly (Rear)
7 Needle Bearing R ollers
8 R elease Lever Pin
9 Yoke Pin

10 Lock Plate
11 Adjusting Nut
12 R elease Lever
13 R elease Bearing
14 R elease Bearing Support A ssy.
15 Transm ission Bearing Cap
16 R elease Fork Retainer Spring
17 R elease Fork Ball Stud
18 R elease Fork
19 Clutch Housing
20 R elease Fork Boot
21 P ressu re  Spring
22 Clutch Cover
23 P ressu re  Plate
24 Intermediate Plate

T-6681

Figure J —13-Inch Dual Disc Clutch (Typical)

IMPORTANT: An ex cessiv e  amount of lubri
cant applied to re lease  bearing could spin off the 
bearing and damage other clutch components.

CLUTCH RELEASE MECHANISM 
(YOKE-TYPE)

Check bearing for roughness or noise  by ro
tating bearing race while applying light p ressu re . 
Replace the bearing if it is  rough, noisy, or when 
damaged.

Removal (Refer to Fig. 6)
1. Remove re lease  lev er  from  clutch release  

yoke cross shaft.
2. Disconnect flexib le lubrication tube from  

top of re lease  bearing support. Remove two re 
taining springs from  top of bearing support. Slide 
release  bearing and support assem bly off end of 
transm ission  bearing cap.

3. Remove two cap screw s which attach re
lea se  yoke to cross shaft, then drive the yoke to 
one side to expose two drive keys. Rem ove keys, 
then drive shaft out of yoke and rem ove from  the 
housing.

Installation (Refer to F ig. 6)
1. Hold clutch re lease  yoke in position in 

clutch housing, then insert re lease  cro ss  shaft 
through one side of clutch housing, through re lea se  
yoke and out through opposite sid e of housing.

2. Install two keys in cro ss  shaft, then move 
yoke into place with keys engaging keyway in yoke. 
Do not tighten bolts until after re lea se  bearing and 
support assem bly is  assem bled to bearing cap.

3. Examine contact buttons on ears of bearing  
support for worn condition. Buttons can be p ressed  
out or into support if necessary .

4. Slide re lea se  bearing and support assem bly
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TRANSMISSIONS AND CLUTCHES 7-59

on bearing cap to contact fingers of re lea se  yoke.
5. Install retaining springs, then connect lu

brication tube to top of support.
6. Check cross shaft and yoke to make sure  

they are properly centered, then tighten yoke 
clamp bolts.

7. Install re lease  lever  on yoke cro ss  shaft 
with drive key in slot of shaft. Lever should be 
positioned on shaft so that it is  d irectly in line 
with center of slave cylinder push rod. Tighten 
lev er  clamp bolt firm ly.

8. F ill grease  cup with lubricant as Specified  
in LUBRICATION (SEC. 0) of th is  manual, and turn 
down cup to provide initial lubrication to support. 
A lso, lubricate clutch cross shaft bushings, using 
fitting at each side of clutch housing.

PILOT BEARING
Corrosion or roughness on either the race or

Figure 3—Use of Blocks Between Release 
Lever and Cover (Long Clutch)

Figure 4—Clutch Cover Hold-Down Bolts 

(Lipe-Rollway Clutch)
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TRANSMISSIONS AND CLUTCHES 7-60

PACK THIS RECESS

Figure 5—Release Bearing and Support Assembly ITypical)

balls can be detected by rotating bearing inner 
race  with finger.

Removal
Remove clutch pilot bearing assem bly from  

engine, using pilot bearing rem over (J-5901-2) 
with slid e  hammer (J-2619). With fingers on puller 
closed , in sert fingers through bearing inner race  
a s far as they w ill go, then tighten thumb screw  
to spread fin gers. Slide weight sharply against stop 
on puller shaft to rem ove bearing.

Installation
1. Pack clutch pilot bearing with sm all quan

tity of high tem perature lubricant specified  in 
LUBRICATION (SEC. 0) of this manual.

2. With shielded side of bearing toward the 
rear, drive pilot bearing into position using a su it
able driver. Bearing should be seated firm ly.

FLYWHEEL, INTERMEDIATE DRIVE 
PLATE, AND PRESSURE PLATE

Inspect surface which is  contacted by the 
clutch facing. This surface must be smooth and 
should not be grooved or show deep heat checks. 
Replace if the above conditions are evident.

DRIVEN DISCS
Inspect driven disc assem bly for worn, loose, 

and grease or oil-soaked  facings. Check for broken 
springs, loose  rivets, or cracks in the driven disc 
hub. Examine splines in hub for wear and make 
sure they slide freely  on splines of the main drive 
gear. If any wear or damage is  evident, replace  
with a new driven disc assem bly.

PRESSURE PLATE AND COVER ASSEMBLY
Detailed inspection and repair procedures for 

the p ressu re  plate and cover assem bly are not 
covered in th is manual.

CLUTCH INSTALLATION
(Refer to Figures 1 and 2)

1. Be sure the wood blocks (fig. 3) or hold- 
down bolts and w ashers (fig. 4) are installed  in the 
clutch cover assem bly.

2. P lace front driven d isc  against flywheel. 
P lace interm ediate drive plate against the front 
driven disc. Then p lace rear driven disc against 
interm ediate drive plate.

NOTE: B e sure the larger exposed portion of 
disc damper springs face the p ressu re  plate.

3. Move clutch cover assem bly into position  
against dual d isc assem bly. Insert alignment tool 
or old transm ission  main drive gear into pilot 
bearing.

4 . If alignment marks w ere made on clutch  
cover and engine flywheel prior to rem oval, align  
these marks.
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TRANSMISSIONS AND CLUTCHES 7-61

CLUTCH TROUBLESHOOTING (LIPE AND LONG)

SYMPTOMS AND PROBABLE CAUSE PROBABLE REMEDY

SLIPPING

1. Improper adjustment. 1. Adjust s lave cylinder travel clearance or if 
control is  of link type, make adjustment at 
re lea se  fork or lever  adjustment rod.

2. Oil soaked clutch d isc . 2. Install new d isc .

3. Worn sp lines on transm ission  drive gear. 3. Replace drive gear.

4. Lining loose  on clutch d isc . 4. Install new d isc .

5. Warped pressure plate or engine flywheel. 5. Replace p ressu re  plate or flyw heel.

GRABBING

1. Oil on disc lining. 1. Install new d isc .

2. Worn sp lines on transm ission  drive gear. 2. Replace drive gear.

3. Loose engine mountings. 3. Tighten or replace engine mountings.

4. Warped p ressu re plate or engine flywheel. 4. Replace p ressu re  plate or flyw heel.

RATTLING

1. Weak retracting springs. 1. Replace springs.

2. R elease fork loose on ball pivot stud. 2. Check stud and retaining spring and if 
necessary , replace.

NOISY

1. Worn clutch re lea se  bearing. 1. Replace re lease  bearing.

HYDRAULIC CONTROLS

PEDAL SPONGY
1 Air in clutch hydraulic line. 1. Bleed clutch slave cylinder.

EXCESSIVE PEDAL TRAVEL

1. Leaking slave cylinder line. 1. Tighten or replace line.

2. Fluid low in hydraulic m aster cylinder. 2. F ill cylinder to 1 /2 ” below top of reserv o ir .

3. Clutch m aster cylinder push rod lever loose  
or not properly adjusted.

3. Adjust length of clutch push rod under dash.

CLUTCH PEDAL RELEASES CLUTCH BUT
PEDAL GRADUALLY TRAVELS DOWNWARD

1. Clutch m aster cylinder leaks past prim ary cup. 1 . Overhaul m aster cylinder.

2. External leaks. .2. Tighten all line fittings and check for leaks 
in line. t-6847
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TRANSMISSIONS AND CLUTCHES 7-62

5. Install cover-to-flyw h eel bolts and w ashers. 
Tighten bolts alternately one turn at a tim e to com 
p r e ss  clutch p ressu re  springs evenly and prevent 
p ossib le  distortion of cover.

NOTE: Tighten clutch cover-to-flyw heel bolts 
to 35-45 foot-pounds torque. Remove aligning tool.

IMPORTANT: After installing clutch cover 
assem bly be sure to rem ove wood blocks or hold- 
down bolts and w ashers (refer to fig s . 3 and 4).

6. Clutch re lea se  m echanism  (fork-type):
a. B e sure clutch re lea se  bearing and support 

assem bly (fig. 5) is  lubricated as described p rev i
ously under "Inspection and Repair."

b. Install re lease  fork ball stud to the clutch

CLUTCH REMOVAL
(Refer to Figures 7 and 8)

1. Remove transm ission  assem bly from  ve
h icle as directed in "TRANSMISSIONON-VEHICLE 
SERVICE OPERATIONS" (SEC. 7B) of this manual.

2. Install aligning tool or an old transm ission  
main drive gear into the hubs of the driven d iscs  
to support the clutch assem bly during rem oval.

3. Install two %-inch blocks of wood between 
the front of clutch re lea se  bearing and clutch  
spring plate hub (see  fig . 9). The wood blocks w ill 
relieve  the heavy internal spring load, preventing 
the clutch from  cocking during rem oval.

NOTE: Mark flywheel ring in relation to engine 
flywheel to a ssu re  original positioning when rea s
sem bled later if either part is  to be reused.

4. Perform  the following on the Spicer 15%- 
inch clutch:

a. Remove two upper clutch-to-flyw heel mount
ing bolts and in sert, in their place, two 7 /1 6 " -14NC 
(5" long) guide studs.

b. When all clutch-to-flyw heel mounting bolts 
have been rem oved, slide clutch assem bly back on 
studs using caution to prevent dropping of front 
disc or interm ediate drive plate.

c. It is  suggested that a sling be rigged with 
a sm all chain hoist to a s s is t  lowering the clutch 
from  assem bly studs to floor. The Spicer 15%-inch 
clutch assem bly weighs approximately 150 pounds.

5. Loosen the clutch-to-flyw heel cap screw s  
alternately one turn at a tim e to avoid creating 
undue s tr e s se s  in flywheel ring.

housing. Tighten ball stud to 30-40 ft .- lb s . torque.
c. Apply a sm all amount of high tem perature 

grease to ball stud rec e ss  in re lea se  fork, then 
in sta ll ball stud retainer spring in fork. Force ball 
stud into fork r e c e ss  until engaged by spring.

d. Position re lea se  bearing in yoke portion of 
re lea se  fork.

7. Clutch re lea se  m echanism  (yoke-type):
a. Be sure clutch re lease  bearing and support 

assem bly is  lubricated as described previously  
under "Clutch R elease Mechanism."

8. Install transm ission  assem bly as described  
in "TRANSMISSION ON-VEHICLE SERVICE OPER
ATIONS" (SEC. 7B) in this manual.

6. Remove clutch assem bly from  vehicle and 
lower to floor.

INSPECTION AND REPAIR

Inspection and repair procedures for Spicer 
clutches is  the sam e as covered ea rlier  in this 
section for Lipe-Rollway and Long clutches, ex
cept checking clearance between interm ediate drive 
plate and flywheel on the Spicer 14-inch dual disc 
clutch, as explained in the following:

CHECKING CLEARANCE BETWEEN 
INTERMEDIATE DRIVE PLATE AND 
FLYWHEEL (SPICER 14-INCH CLUTCH)
(Refer to Fig. 7)

1. Be sure the fla ts on the s ix  drive pins are  
paralle l with center line of flyw heel. A lso drive 
pins should be equally spaced around the flywheel.

2. Check clearance of slo ts in interm ediate 
drive plate by positioning plate on the drive pins. 
Clearance should be 0.006- to 0.0,14-inch and mea
sured on sam e side of drive pins. If alignment and 
clearance are satisfactory, rem ove interm ediate 
plate and lock drive pins in place with socket head 
se tscrew s.

CLUTCH INSTALLATION
(Refer to Figures 7 and 8)

1. If wood blocks have not been installed  be
tween the re lease  bearing and spring plate hub, 
perform  the following:

CLUTCH REPLACEMENT (SPICER CLUTCHES)

IMPORTANT: Whenever clutch components require replacem ent, use only 
genuine General Motors parts to assure maximum clutch perform ance and life .
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TRANSMISSIONS AND CLUTCHES 7-63

Figure 7—Spicer 14-Inch Dual Disc Clutch

a. Turn clutch assem bly over on bed of arbor 
p ress  and rest end of re lea se  sleeve  on p iece of 
2^-inch O.D. tubing.

b. U se the 2 x 4  bridge as shown in figure 10 
to com press the p ressu re  springs and install the 
two %-inch blocks between the re lease  bearing and 
spring plate hub.

2. Perform  the following on Spicer 15^-inch 
clutch:

a. Insert two 7/16"-14NC (5" long) guide 
studs into two upper mounting holes of the flywheel.

b. Slide clutch disc aligning tool or a trans
m ission main drive gear, through re lea se  bearing 
sleev e  and assem ble rear driven disc on tool.

NOTE: When placing driven disc on aligning 
tool, be sure the larger exposed portion of disc  
damper springs face the p ressu re plate (as shown).

c . P lace interm ediate plate in flywheel ring, 
aligning driving lugs of p late with s lo ts  provided.

d. P lace  front driven disc assem bly on align
ing tool with exposed portion of d isc damper 
springs facing the p ressu re  plate.

e . Position clutch assem bly under flywheel 
and u se a sm all chain hoist or jack to lift clutch  
assem bly into position on the two assem bly guide 
studs.

NOTE: If alignment marks w ere made on fly
wheel ring and flywheel prior to rem oval, align
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TRANSMISSIONS AND CLUTCHES 7-64

Figure 8—Spicer 15 'A-Inch Dual Disc Clutch

these before lifting clutch into position on guide 
studs.

f . Slide clutch assem bly forward and position  
in flywheel p ilot. Start ten retaining cap screw s  
with lock w ashers and run in finger-tight. Tap 
clutch d isc aligning tool in to make sure it has 
entered and centered in pilot bearing.

g. Remove the two guide studs and insert two 
remaining cap screw s and lock w ashers.

3. Perform  the following on Spicer 14-inch  
clutch:

a. P lace front driven disc in flywheel. Be sure  
larger exposed portion of disc damper springs 
face the p ressu re plate (as shown).

b. Position interm ediate drive plate in fly 
w heel, locating the drive slo ts  on the flywheel 
drive pins.

c . P lace rear driven disc in flyw heel. B e sure  
larger exposed portion of d isc damper springs 
face the p ressu re  plate.

d. Position p ressu re  plate and flywheel ring 
assem bly on flywheel and start clutch-to-flyw heel 
cap screw s and run in finger-tight.

NOTE: If alignment marks w ere made on fly
wheel ring and flywheel prior to rem oval, be sure  
these marks are aligned.

e. Insert aligning tool or old transm ission  
main drive gear through the clutch assem bly and 
align front and rear driven disc a ssem b lies . Tap 
clutch disc aligning tool in to make sure it has 
entered and centered in pilot bearing.

4 . P rogressively  tighten all cap screw s to 
35-40 foot-pounds torque.
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Figure 10—Installing Blocks Between Release 
Bearing and Spring Plate Hub

Figure 9—Use of Blocks Between Release 
Bearing and Spring Plate Hub

CAUTION: DO NOT try to pull the 
clutch into place by running one cap screw 
completely down with an impact wrench. 
This procedure can crack or break the 
pilot shoulders,causingoff-squaremount
ing and out-of-balance conditions.

5. As the cap screw s are tightened, the%-inch 
wooden blocks should fa ll free . If they do not, r e 

move the blocks at th is tim e and the clutch aligning 
tool.

6. Install clutch brake (fiber w asher, stee l 
tang w asher, and a second fiber washer) on the 
transm ission  main drive gear.

7. Install transm ission  assem bly as described  
in "TRANSMISSION ON-VEHICLE SERVICE OPER
ATIONS" (SEC. 7B) of this manual.

8. Adjust clutch controls as described in 
"CLUTCH CONTROLS" (SEC. 7D) of th is manual.

NOTE: R efer to following page for  
"Troubleshooting Spicer Clutches."
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SPICER CLUTCHES
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SYMPTOMS AND PROBABLE CAUSE PROBABLE REMEDY

DRAGGING

1. Intermediate plate sticking on drive lugs.

2. P ressu re  plate not retracting.

3. Driven disc distorted or warped.

4. Internal clutch adjustment not correct.

5. Splines worn on main drive gear of trans
m ission.

6. Facings gummed with oil or grease.

7. Worn clutch release bearing.

1. Free interm ediate plate to 0.008"-0.013" c lea r
ance.

2. F ree p ressu re plate drive lugsto0.006"-0.010"  
clearance. Replace pull-back springs.

3. Straighten disc to within 0.015" total indicator 
reading. Replace disc if this cannot be done.

4. Readjust clutch internally and check linkage 
adjustment.

5. Replace drive gear and check driven disc hubs 
for excessive  wear. If worn, replace d isc. Make 
sure driven d iscs slide freely  on drive gear  
sp lines.

6 . Replace facings or entire driven disc assem bly. 
Cleaning not recommended.

7. Replace bearing.

SLIPPING

1. Weak pressure springs.

2. No "free-pedal."

3. Worn clutch facings.

4. R elease mechanism binding.

5. G rease or oil on facings.

1. Replace springs.

2. Readjust clutch internally and check linkage 
adjustment.

3. Replace facings or complete driven disc a s 
sem bly.

4. Free up mechanism and adjust clutch.

5. Replace facings or com plete driven disc a s 
sem bly.

NOISY

1. Clutch release bearing dry or damaged.

2. Flywheel pilot bearing dry or damaged.

3. Clutch re lease  bearing housing striking flywheel 
ring.

1. Lubricate bearing, or replace.

2. Lubricate bearing, or replace.

3. Adjust clutch. A lso check wear on cro ss  shafts, 
clutch housing bushings and re lea se  yoke fing
ers . If badly worn, replace parts.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



TRANSMISSIONS AND CLUTCHES 7-67

FRONT END DRIVE POWER TAKE-OFF

DESCRIPTION

Models JM80 and J190 have available as 
optional equipment, provision for a front end drive 
power take-off as shown in figures 1 and 2.

The front end drive PTO (power take-off) is  
driven directly from  the hub on front of the crank

shaft. This option requires a specia l radiator with 
a portion of the core removed to allow the PTO 
(power take-off) propeller shaft to drive directly  
through the specia l radiator opening. Additional 
equipment required is  crankshaft hub, fan blade, 
and attaching parts. The JI90 u tilizes a side  
opening hood. For servicing all front end sheet

Figure 1—Front End Drive Power Take-Off (JM 80)
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TRANSMISSIONS AND CLUTCHES 7-68

Figure 2—Front End Drive Power Take-Off (JI90)

m etal refer to SHEET METAL AND FIBERGLASS 
(SEC. 11) of this manual.

IMPORTANT: It is  of utmost importance that 
engine and radiator mountings must not be allowed  
to becom e deteriorated to allow any interference  
when the PTO is  operating.

POWER TAKE-OFF DRIVE 
REPLACEMENT

(Refer to Figures 1 and 2)

If the PTO drive shaft or universal joints be
com e worn or deteriorated, these components 
should be replaced as follows:

REMOVAL
1. Disconnect or rem ove front end mounted 

power take-off.

2. Remove attaching parts retaining U-joint 
flange to crankshaft hub. Then, very carefully 
move PTO drive assem bly through radiator open
ing and rem ove from  vehicle.

3. If necessary  to replace crankshaft pulley 
on the JM 80 refer to GASOLINE ENGINES (SEC. 
6A) and for the JI9500 refer to SERIES 53 AND 71 
DIESEL ENGINES (SEC. 6C) of this manual.

INSTALLATION
1. Carefully move PTO drive assem bly through 

radiator opening and position U-joint flange against 
crankcase hub. Be sure to tighten all attaching 
parts to proper torque as shown in figures 1 and 2.

2. Install and connect front end mounted power 
take-off to PTO drive assem bly. Check for clear
ance in the area of the PTO drive shaft assem bly  
and correct, as n ecessary . Check for proper oper
ation of unit and controls.
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SECTION 8

FUEL TANK AND EXHAUST
FUEL TANK, LINES, AND GAUGE SYSTEM

FUEL TANK

DESCRIPTION
The standard fuel tank is  bracket mounted to 

the right fram e side ra il. Tank is  secured to tank 
supports by means of individual m etal straps 
equipped with an adjustable bolt and nut assem bly. 
M etal-to-m etal contact between tank, brackets, 
and straps is  elim inated through the use of an anti
squeak m aterial. Mounting brackets are bolted to 
the fram e side ra il.

Increased fuel capacity is  available by u se of 
optional tanks. Tanks may be cylindrical, step, 
saddle, or round-type of either s tee l or aluminum  
construction. Fabricated stee l supports or alum
inum brackets are used to secure optional tanks to 
fram e. On som e v eh ic les, the optional 100 gallon 
tanks have connecting parallel support braces  
fastened to bottom of the tank brackets. When dual 
tanks are used, balance hoses are connected be
tween tanks to maintain an equal fuel level in both 
tanks. Shut-off valves are provided at tank balance 
line inlet so that one tank of fuel may be held in 
reserv e  if desired , or tanks can be rem oved sep
arately for repairs without n ecessity  of draining 
both tanks.

Venting of tank is  provided for by a vent plug 
installed  at top of tank. A protective guard is  weld
ed to tank over vent plug. When replacing the vent 
plug, make sure arrow on top of vent points to
ward front of vehicle.

FUEL TANK REPLACEMENT

Draining Fuel Tank (F ig. 1)
The majority of fuel tanks used on heavy-duty 

truck models incorporate a drain plug. However, 
the absence of a drain plug makes it necessary  to 
siphon fuel if  tank is  to be removed.

IMPORTANT: DO NOT attempt to siphon tank 
using mouth on siphon hose.

NOTE: When dual tanks are used, but only one 
tank is  to be removed, shut off drain cock on op
posite tank at balance line; th is w ill elim inate the 
n ecessity  of draining the opposite tank.

The following procedure for draining fuel from

a tank not equipped with a drain plug is  recom 
mended:

1. Obtain an 8 to 10 foot length of 3/8", or 
slightly le s s , I.D. hose and cut a flap type slit 18 
inches from  one end.

NOTE: Hose with larger than 3/8" I.D. is  not 
recom m ended as it is  difficult to erect and main
tain a siphon using th is method with a larger hose.

2. Insert a sm all nipple (at least 1 /8 ” larger
O.D. than the hose I.D.) into opposite end of hose  
from  slit.

3. Insert nipple end of hose into tank until it 
str ik es bottom.

4. With the opposite end of the hose in a su it
able container which is  positined below bottom of 
fuel tank, insert an a ir  p ressu re  hose nozzle into 
flap-type s lit  and trigger flow of fuel by forcing  
a ir  pressure through siphon towards container.

Tank Leaks
Before rem oving fuel tank to correct a leak, 

careful inspection of tank should be made to de
term ine actual source of leak. "Seam leaks" often 
turn out to be leaks at filler  neck, fuel line con
nections, or at tank sending unit sea l. In such ca ses , 
fuel runs down side of tank to flanges and drips off 
at points along the seam  giving a fa lse  indication 
of leaking seam s. If careful inspection revea ls that 
tank is  actual source of leaks, then rem ove tank 
for repairs as required.

IMPORTANT: A leaking fuel tank must be r e 
paired or replaced im m ediately. In addition to in
creased  operating expense, leaking fuel tanks rep
resent a ser iou s fire  hazard. No leakage is  p er
m issib le  anywhere in fuel system  lines or tank(s).

CUT SLIT TO 
ACCOMODATE AIR CHUCK

— FUEL FLOW ■

PIPE NIPPLE 18" •

i  e z §
10 FT.

T-5763

Figure 1—Tank Siphon Construction
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FUEL TANK AND EXHAUST 8-2

T -3947

Figure 2—Tube Flaring Tool U-80S1I

Tank Replacement
The following procedure is  intended only as a 

guide and w ill vary according to truck model and 
tank type.

1. Drain tank by removing drain plug (if equip
ped) or using a siphon as described previously.

NOTE: When dual tanks are used, but only one 
tank is  to be removed, shut off drain cock on op
posite tank at balance line; this w ill elim inate the 
n ecessity  of draining the opposite tank.

2. If tank is  equipped with a filler  neck hose, 
loosen lower hose clamp to provide clearance for 
tank rem oval.

3. Disconnect fuel line(s) and wiring from  tank 
sending unit. Position or tie  fu61 lines away from  
working area, and make sure lines are not kinked. 
The ignition or control switch must be in "OFF" 
position.

NOTE: On veh icles where top of tank is  not 
readily accessib le , loosen mounting straps enough 
to disconnect fuel line(s) and wiring.

4. Install jack or suitable support under fuel 
tank, then rem ove nuts from  tank support strap  
stud bolts. Carefully rem ove jack, or blocking, 
then rem ove tank from  vehicle.

Figure 3—Single and Double Lap Flare

Figure 4—Flaring Operation Positioning Tubing

NOTE: R efer to "Fuel Gauge System" later in 
th is section for procedures applicable to replacing  
the tank sending unit.

5. To install tank, reverse  the rem oval pro
cedures. Replace a ll anti-squeak m aterial and be 
sure mounting straps are properly positioned and 
strap nuts are evenly tightened to correct torque. 
Tighten hose fittings only sufficiently to prevent 
leakage.

CAUTION: Overtightening fuel lines 
can cause leakage. A fuel line fitting 
torque chart is located at end of this 
section.

FUEL LINES

DESCRIPTION
Metal tubing and flexib le hoses are used be

tween fuel tank and engine. Following serv ice  in
form ation applies to both types of lin es .

Rigid fuel lin es are constructed from  stee l 
tubing with inverted flare fittings. F lexib le lines  
are usually plain or fabric covered hose secured  
by means of hose clam ps or threaded couplings.

NOTE: On S eries 90 tilt cab m odels, fuel 
lines are constructed of Teflon and are sheathed 
in m etallic w ire braid. Detachable, re-usab le end 
fittings are used. H oses may be fabricated to in
dividual desired  lengths.

The fuel pickup pipe is  generally integral with 
the tank sending unit. Sending unit wiring term inal 
and fuel pickup pipe connection is  located at top of 
tank to conform with safety recom m endations. A 
large area, fin e-m esh  screen  is  located on bottom  
of fuel pickup pipe to prevent entrance of dirt or 
water into the lu e l system . Refer to "Fuel Gauge 
System" later in th is section  for description of 
tank sending unit.

STEEL FUEL LINE INSTALLATION
When installing new stee l tubing fuel lin es , it 

i s  important that ends of tubing be properly flared  
to assu re  leak-proof couplings. U nless the tubing 
is  properly flared, the couplings w ill leak.

The tubing must be double-lap flared at the 
ends in order to produce a strong leak-proof joint.
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FUEL TANK AND EXHAUST 8-3

Figure 5—Flaring Operation (First Flare)

The Tool J-8051 (fig. 2) must be equippedwith 
the proper s iz e  die block and upset flare punch for 
each s iz e  tubing to form  the double-lap flare.

The proper s iz e  die blocks and upset flare  
punches are as follows:

Tubing Upset Finish
Size D ie Block F lare Punch Flare Punch

3/16" J-2185-27 J-2185-3 J-2185-26
1/4" J-2185-28 J-2185-37 J-2185-26
5/16" J-2185-29 J-2185-4 J-2185-26

NOTE: These sp ecia l tools are a lso  part of 
Kit J-8051.

Figure 3 shows two p ieces  of tubing -  one with 
a single-lap  flare "A" and the other with a double
lap flare  "B.” It w ill be noted that the single-lap  
flare sp lits  the tubing while the double-lap flare  
shown in "B" is  a heavy, w ell-form ed joint.

The following procedure should be followed 
in making up fuel pipes:

1. Cut the tubing to the desired length, using 
Tool J-8000. Square off ends of tube and ream  
sharp edges with ream er tool provided on the tube 
cutter.

2. Install com pression couplings on tubing 
and dip end of tubing to be flared in hydraulic brake 
fluid. This lubrication resu lts in better formation 
of the flare.

3. Select the correct s iz e  upset flare punch. 
One end of this punch is  hollowed out to gauge the 
amount of tubing necessary  to form  a double-lap 
flare .

4. Slip the punch into the tool body with the 
gauge end toward the die blocks, install the ram  
and tap lightly until the punch m eets the die blocks 
and they are forced secu rely  against the stop plate 
(fig. 4).

5. Draw latch plate nuts down tight to prevent 
tube from  slipping. Draw nuts down alternately  
beginning with nut on closed  side to prevent d is
tortion of plate.

6. Remove punch and ram. R everse punch and 
place back in tool body. Install ram and tap lightly 
until face of punch contacts face of die blocks to 
com plete f ir s t  flare operation (fig. 5).

Figure 6—Flaring Operation (First and Second Flare)

7. Remove ram and punch.
8. Insert finish flare and ram in tool body and 

tap ram until a good seat is  form ed (fig. 6).
9. Blow tubing out with com pressed air.

CAUTION: When tightening nut on 
tubing tighten only to a point sufficient to 
prevent leakage.

IMPORTANT: After flaring stee l tubing, p a ss
ages must be free  of burrs, cuttings, and dirt. B e
fore installing new fuel line on vehicle, be sure to 
clear passages with com pressed air.

Figure 7—Teflon Hose Assembly
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FUEL TANK AND EXHAUST 8-4

Figure 8—Installation of Teflon Hose 
to Insure Proper Bend ■Radius

When installing either rigid or flexible fuel 
lin es with threaded couplings, tighten nuts only 
enough to prevent leakage and provide a secure  
connection. Where p ossib le , a back-up wrench 
should b« used to prevent twisting or ex cess  s tr e ss  
on fuel line. DO NOT OVER-TIGHTEN.

Fuel lines should be inspected occasionally  
for leaks, kinks, or dents. Dented, kinked, or

Figure 9—Proper Installation of Teflon Hose

cracked fuel lines must be replaced. If seepage at 
connections cannot be corrected  by tightening, 
fittings and lin es must be replaced.

If contaminants are found in fuel filter s , or 
evidence of clogging is  indicated, disconnect su s
pected line at both ends and blow out with com 
p ressed  air. If passage cannot be cleared  of ob
structions, replace with new line. A clogged strain
er on tank pickup pipe can resu lt in fuel starvation. 
Clean or replace as required. DO NOT omit strainer.

When replacing a flexible fuel line, be sure 
hose is  properly located to prevent chafing against 
fram e m em bers. Fuel line retainers should be 
positioned properly on fuel lin es to assure secure  
support yet not result in lin e constriction. Cracked, 
corroded, or bent retainers should be replaced.

TEFLON HOSE REPLACEMENT

D isassem bly
Refer to figure 7 for sectional view of teflon  

hose.
1. Unscrew and rem ove the nipple.
2. Slide the socket back on the hose by tapping 

against a flat surface.
3. Remove the s leeve  from  the teflon hose 

with p liers .

A ssem bly
R efer to figure 7 for sectional view of teflon  

hose.
1. Wrap hose with masking tape at cut-off 

point and cut squarely to length through the taped 
area using a sharp cut-off wheel or a fine-toothed  
hacksaw.

2. Remove tape and trim  any loose w ires flush  
with the tube stock. Any burrs on the bore of the 
tube stock should be rem oved with a knife. Some
tim es w ire braid w ill tend to "neck down" on one 
end and "flare out" on the opposite end. This is  a 
characteristic of w ire braid hose and can be used  
to an advantage in the assem bly of the fittings (item
1, fig- 7).

3. Slip two sockets back-to-back over the 
"neck down" end of the hose. Position the sockets  
approximately 3 inches from  each end (item  1, 
fig . 7).

4. Mount nipple hex in a v ise . Work the hose 
bore over the nipple to s ize  the tube and aid separ
ating the braid from  the teflon inner tube. Remove 
the hose from  the nipple (item  2, fig . 7).

5. Push the s leeve  over the end of the inner 
tube and under the w ire braid by hand. Complete 
positioning of the s leev e  by pushing the hose end 
against a flat surface (item  3, fig . 7).

6. Visually inspect to see  that the tube stock  
butts against the inside shoulder of the sleev e . Set 
the sleev e  barbs into the teflon tube by pushing a
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FUEL TANK AND EXHAUST 8-5

tapered punch into the end of the s leeve  and the 
tube.

7. Lubricate nipple and socket threads (for 
sta in less  s tee l fittings, u se carbon tetrachloride; 
other m aterial combinations use standard petrol
eum lubricants).

8. Hold nipple hex in a v ise . Push the hose 
over the nipple with tw isting motion until seated  
against the nipple chamfer (item  4, fig. 7).

9. Push socket forward, and hand-start thread
ing of socket to nipple. W rench-tighten nipple hex 
until clearance with socket hex is  1/32" or le s s .  
Tighten further to align corners of the nipple and 
socket hexes.

H ose Installation
1. Attach end of hose to most inaccessib le  end 

of its  routing. Tighten connection finger tight so that 
the hose is  free  to turn during installation.

2. Attach the other end of hose in the sam e  
manner.

3. If the hose line is  not tightened sufficiently, 
loosen the sw ivel (female) end before tightening 
the m ale end.

4. Properly orient the hose along its  routing 
and install the required line support clam ps.

5. Do not exceed minimum bend radius during 
handling, storage, or installation. If the bend radius 
is  exceeded, the hose w ill tend to flatten and kink. 
Having an adequate bend radius w ill help prevent 
collapsing of the line or restriction  of flow as shown 
in figure 8.

6. When installing, the assem bly should be 
positioned so that the flexib le portion of the hose 
extends at least one and one-half tim es the hose  
diam eter before the bend of the hose as shown in 
figure 8.

7. Remember the hose w ill change in length 
when pressurized . Provide slack  or bend in the 
hose to compensate for any changes which might 
occur as shown in figure 9.

8. Rotate and clamp hose to prevent it from  
contacting another hose line or abrasion point as 
shown in figure 9.

CAUTION: In securing the line sup
port clamps, care should be exercised in 
distributing hose slack between the hose 
connections and the clamps. Do not bend 
or force the hose to a sharp angle at any 
location. Be sure that gradual curves are 
used for all routing. Installation of clamps 
must never pinch the hose line or cause 
it to be subjected to tension, torsion, 
compression or sheer stress. Installation 
of undersize or oversize hose support 
clamps must be avoided.______________________

9. Tighten the fitting connection and clam ps.

Figure 10—Fuel Gauge Protective Cover

FUEL GAUGE SYSTEM

TANK UNIT
The fuel tank stra iner, fuel pickup pipe, and 

tank gauge unit com prise a com plete assem bly. 
The fuel tank gauge unit is  mounted on top of fuel 
tank. The large area fuel strainer is  of sufficiently  
fine m esh to prevent entrance of contaminants into 
fuel system  and operates with a self-cleaning  
action. Inspect condition of strainer whenever tank 
unit is  rem oved and replace or clean as required.

A protective top (fig. 10) is  used on som e  
m odels to sh ield  the fuel gauge assem bly. The tank 
unit (fig. 11 or 12) houses a variable resistor  
(rheostat) which controls the flow of cur rent through 
the dash gauge according to position of the float.
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FUEL TANK AND EXHAUST 8-6

WIRE TERMINAL

The tank unit rheostat may be checked for accu
racy with an ohm m eter. With float in "EMPTY" 
position, on ohmmeter connected acro ss  the rheo
stat should indicate 0 to 1.0 ohm resistan ce except 
on S eries 70 through 90 tilt cab m odels which 
should indicate 0 to 0.5 ohm resistan ce. With 
float in "FULL" position, resistan ce should m ea
sure approximately 90 ohms except on S eries 70 
through 90 tilt cab m odels which should m easure  
approximately 30 ohms resistance.

As the tank is  filled, the tank unit float arm  
w ill r ise  to increase rheostat resistance which in 
turn w ill cause the pointer in dash gauge to move 
toward the "FULL" position.

Fuel Gauge Removal (Fig. 13)
1. P lace ignition or engine control switch in 

"OFF" position.
2. Remove two cap screw s which retain gauge 

protector top to base. Remove protector top.
3. D isconnect feed wire from  term inal on 

gauge unit. Remove screw s which attach gauge to 
tank.

4 . Pry gauge, protector base, and gasket loose  
from  tank. Lift assem bly from  tank and maneuver 
float through tank opening.

5. The protector base plate can be separated  
from  gauge by prying base loose from  gauge and 
gasket. B ase can then be removed over the rheo
stat and float.

PROTECTOR TOP

DASH GAUGE
The dash fuel gauge is  an electrom agnetic in

strum ent which visually indicates the quantity of 
fuel in tank when the ignition or control switch is  
turned to the "ON" or "IGNITION" position.

The dash gauge con sists of a permanent mag
netic arm ature and spindle assem bly to which a 
pointer is  attached. Surrounding the magnetic arm 
ature are two co ils  wound perpendicular to each 
other. These co ils  provide the magnetic field  which 
deflect the armature and pointer. The intensity and 
direction of the resultant magnetic field  of the 
co ils  is  dependent on current flow controlled by 
resistan ce  of the tank unit rheostat. When the po
sition of the slider arm  varies due to float action, 
a change in rheostat resistan ce occurs which re 
su lts in a proportional current change in the dash 
gauge co ils . This allow s the arm ature (andpointer) 
to align itse lf according to the resultant magnetic 
field  produced by the co ils . The total angular travel 
of arm ature and pointer from  "EMPTY" to "FULL" 
is  90 degrees.

A s mentioned previously, the tank unit rheo
stat resistan ce  is  approximately zero ohms when 
the fuel tank is  empty (float arm  is  at its  lowest 
position). As the tank is  filled , the tank unit float 
arm  w ill r ise  to increase rheostat resistance  
which in turn, w ill cause the pointer in the dash 
gauge to deflect towards the "FULL" position.

The dash gauge fixed calibration resisto r  
shown on Wiring Diagram in "Trouble D iagnosis 
Chart” later in this section  is  connected acro ss
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FUEL TANK AND EXHAUST 8-7

the two external wiring term inals of the dash 
gauge. Refer to CHASSIS ELECTRICAL AND IN
STRUMENTS (SEC. 12) for illustrations of dash 
fuel gauge as positioned on various types of instru
ment clusters.

FUEL TANK SELECTOR SWITCH

A fuel tank se lector  switch, used as optional 
equipment on som e veh icles, is  mounted on the 
dash panel. The rocker type switch is  connected in 
s e r ie s  with a left and right fuel tank gauge unit 
and the fuel gauge on instrument panel. To deter
mine the quantity of fuel in either tank, position

switch in left- or right-hand tank position. P r e s s 
ing on upper portion of switch reg isters right tank, 
and lower portion the left tank.

TROUBLE DIAGNOSIS OF 

GAUGE SYSTEM

Refer to "Fuel Gauge System  Trouble Diag
n osis Chart" later in this section for probable 
causes of trouble and suggested rem edies for r e 
pair of fuel gauge system .

If tank sending unit or dash fuel gauge has be
com e defective internally, the only effective rem 
edy is to replace the inoperative unit.

IMPORTANT: Conventional cab m odels and 
Series 90 tilt cab m odels have a 90 ohm dash 
gauge and a 90 ohm tank sending unit. S eries 70 
through 80 tilt cab m odels have a 30 ohm dash 
unit and a 30 ohm tank sending unit. It is  important 
that dash gauge and sending units not be in ter
changed between m odels. If incorrect fuel gauge 
components are installed, inaccurate fuel quantity 
readings w ill resu lt. To be certain that mating 
resistance between dash gauge and tank unit are  
maintained, be sure to install correct parts as 
listed  in current Chevrolet M aster P arts Book.

FUEL TANK AND LINE 
TORQUE SPECIFICATIONS

APPLICATION TORQUE FT . LBS.
Hose Lin e  C lip Bolt N u t .........................................................  25-30
Hose Lin e  C lip Bolt ( T o  Hose Cross S u p p o rt

Brace) ( N u t ) .................................................................................  8 -10
Protector T o p  to Base B o lt .................................................  8 -10
T a n k  M o u n tin g  S tra p  to Ru n n ing  Board

M o u n tin g Bracke t Stu d  N u t ....................................... 8 -10
T a n k  M o u n tin g Stra p  to B ra cke t Stu d  N u t

(W ith  3 7 Gallon Fu el T a n k ) .........................................  30-40
T a n k  M o u n tin g Stra p  to Bra cke t Stud N u t

(E x c e p t 3 7  Gallon Fu el T a n k ) ...................................  50-60
T a n k  M o u n tin g  B ra cke t to Fra m e  Bolt N u t

(W ith  3 7 Gallon Fu el T a n k ) .........................................  70-80
T a n k  M o u n tin g  B ra cke t to Fra m e  Bolt N u t

(E x c e p t 3 7  Gallon Fuel T a n k ) ...................................  9 0 -110
T a n k  Cross S u p p o rt Brace to 100 Gallon

T a n k  M o u n tin g  B ra c k e t B o lt N u t ......................... 50-60
T e flo n  Hose Fittin g s ....................................................................  T ig h te n  Fittin g s O n ly

Sufficiently to P re ve nt 
Le a k in g .

Refer to Next Page For 
"Fuel Gauge System Trouble Diagnosis Chart."
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FUEL TANK AND EXHAUST 8-8

FUEL GAUGE SYSTEM TROUBLE DIAGNOSIS CHART

DASH
f - ---AAA/VV— WIRING CONNECTOR

IGNITION SWITCH 
TANK \  k S  >
u n it  i  y  ~

RESISTOR ' 1----^  - X

f U l l p V  SLIDER BATTERY

EMPTY T-2398

POSSIBLE COMPLAINT

A #
Fuel Gauge System Wiring Diagram

PROBABLE CAUSE $ A? r 7?•/¥'/<$
r TY  SUGGESTED REMEDIES

1. Loose connection anywhere in circuit X Inspect and, if n ecessary, clean and 
tighten all connections in circuit

2. Poor dash fuel gauge calibration X Install new dash fuel gauge

3. Poor tank unit calibration X Install new tank unit *
4. Circuit grounded in resisto r  of tank unit X X Install new tank unit*

5. Circuit grounded between tank unit 
resistor  and dash gauge

X Insulate grounded circu it

6. Circuit within dash gauge grounded. X Install new dash fuel gauge

7. Circuit grounded between battery and 
dash gauge.

X Insulate grounded circuit

8. Open circuit between ignition switch  
and dash gauge

X Clean and tighten appropriate 
term inals or repair broken wire

9. Open circuit between ground term inal 
on gauge and ground

X Clean and tighten mounting bracket 
where contact is  made between 
dash gauge and ground

10. Open circuit between sending unit 
term inal on dash gauge and 
resisto r  term inal on tank unit

X Clean and tighten appropriate
term inals or repair broken wire

11. Open circu it in res is to r  of tank unit at 
1 /4  full position

X Install new tank unit*

12. Open circu it between tank unit slider  
resisto r  and ground

X Install new tank unit *

13. Needle rubbing on face of gauge X X X X X Position needle to prevent contact 
with face or install new gauge

14. Fuel tank float hang-up X X X X X X Free binding float or install new 
tank unit *

15. Top of fuel tank deformed X Straighten tank top or replace tank

16. Bottom of fuel tank deformed X Straighten bottom of tank or replace 
tank

17. Tank unit mounting flange bent X X X Straighten mounting flange or r e 
place tank unit*

* Ignition switch must be "OFF" before removing tank sending unit, otherw ise full battery voltage may d es
troy unit or ignite fuel vapors. For maximum safety, rem ove cable from  negative battery term inal.
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FUEL TANK AND EXHAUST 8-9

EXHAUST SYSTEM

1 . 1 2  MAX

1 Exhaust Pipe to Manifold
Clamp

2 Exhaust Pipe
3 Clamp
4 Muffler Strap
5 Bolt
6 Spring
7 Crossmember

8 Muffler
9 Muffler Strap

10 Muffler Strap Band
11 Crossover Pipe
12 Crossover Pipe Support Clamp
13 U-Bolt
14 Exhaust Pipe
15 Flexible Coupling

16 Clamp
17 Exhaust Pipe
18 Nut
19 Bolt (Combination Frame

Crossover and Strap)
20 Clamp
21 Tail Pipe

Figure 1 —Horizontal Muffler and Vertical Tail Pipe ITypical)
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FUEL TANK AND EXHAUST 8-10

1 A ir Cleaner and Tube 7 Muffler 15 Clamp U-Bolt
A ssem bly 8 Lower Tail Pipe 16 Support Clamp

2 Upper Tail Pipe 9 Exhaust Pipe Clamp 17 Exhaust Pipe
3 Muffler Clamp 10 Exhaust Pipe 18 Clamp
4 Shield Clamp Band 11 Frame Bracket 19 F lexible Coupling
5 Shield 12 Clamp 20 Clamp
6 Muffler to Air Cleaner Tube 13 C rossover Pipe 21 Exhaust Pipe

Clamp A ssem bly 14 Support Clamp 22 Crossm em ber T-6117

Figure 2—Vertical Muffler and Tail Pipe (TypicalI
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FUEL TANK AND EXHAUST 8-11

Exhaust system  configurations vary according 
to the type of engine and model designation. A typ
ica l horizontal and vertical muffler installation is  
illustrated  in figure 1 or 2. In general, exhaust 
system  connections are of sp lit joint coupled de
sign secured with clam ps and bolts. F lexible hang
ers are used to reduce noise transfer to body and 
to re lieve  concentrated loads on exhaust system  
components.

On Series 90 tilt cab m odels, exhaust and tail 
pipes are form ed tubes which are designed to fit 
ch assis  contours, and are fastened at joints and 
connections with U-bolt type clam ps. C rossover  
pipes are bracket-fastened to the fram e c r o s s 
member for support.

M ufflers are of heavy duty construction with 
alum inized tubes and baffles.

MAINTENANCE

EXHAUST RESTRICTION AND LEAKS
Exhaust system  should be inspected period ic

ally  for restrictions and leaks. R estrictions such 
as kinked or crim ped pipes result in excessive  
back p ressu re which can lead to increased fuel 
consumption, power lo ss , and possib le  damage to 
engine combustion chamber components. Exhaust 
leaks are commonly the result of loose clamp bolts, 
defective exhaust pipe to manifold packing, cor
roded pipes, or a punctured muffler. In addition to 
objectionable noise, a leaking exhaust system  could 
allow toxic gases to enter cab.

Damaged or corroded exhaust system  com 
ponents should be replaced without delay. If it is  
absolutely necessary to operate vehicle when an 
exhaust leak ex ists , use extrem e caution and keep 
cab w ell ventilated.

EXHAUST SYSTEM ALIGNMENT
During installation of a new exhaust pipe, 

m uffler or ta il pipe, care should be taken to prop
erly position components in relation to each other. 
P articular care should be given to the installation  
of the exhaust pipe and crossover pipe assem bly  
on "V" engines equipped with single exhaust system .

Incorrectly assem bled  parts of exhaust sy s 
tem  are frequently the cause of annoying noises  
and rattles due to improper clearance. Therefore, 
leave all clamp bolts and muffler strap bolts loose  
tem porarily until the entire system  has been in
spected to determine if there is  adequate clearance  
between exhaust components and fram e m em bers. 
The weight of the exhaust system  should be prop-

O n  all e x h a u s t  a n d  tail  p i p e  c l a m p  
in s t a lla t io n s  lo c a t e  ce n te rlin e  o f  c l a m p  

to e n d  o f  slot in p i p e  a s  s h o w n .

Figure 3—Exhaust Pipe Clamp Installation

erly  distributed on all supporting brackets and 
hangers. If the load is  not properly balanced, r e 
position pipes at connecting joints to relieve  any 
concentrated loads. After adjusting hangers, align
ing p ipes, and repositioning muffler, check entire 
system  for adequate clearance and then tighten all 
clam ps, working from  front to rear. Start engine 
and inspect a ll connections for leakage.

The exhaust pipe clam ps must be installed  
over s lo ts  in exhaust pipes as shown in figure 3.

NOTE: When installing exhaust pipe to mani
fold, always use new packings and nuts. Be sure 
to clean manifold stud threads with a w ire brush 
before installing new nuts.

CAUTION
if a gasoline engine is operated witha 

faulty exhaust system, poisonous (carbon 
monoxide) gas may enter cab and cause 
serious or fatal injury to personnel. Car
bon monoxide may or may not have a de
tectable odor, and is tasteless and color
less. In the presence of carbon monoxide, 
physical symptoms such as headache, eye 
smarting and/or drowsiness may be ex
perienced.
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FUEL TANK AND EXHAUST 8-12

When working on fuel system , fire  fighting and 

appropriate safety equipment should be provided 

in accordance with local fire  and safety regulations.

Before making adjustments on Fuel System  Units, 

be sure E lectrical System  is  functioning properly.

WARNING -  CARBON MONOXIDE

Keep cowl vent and heater intakes closed  when 

operating in congested traffic to prevent deadly 

exhaust gases from  entering cab.
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STEERING SYSTEM 9-1

SECTION 9

STEERING SYSTEM
Contents of this section are listed  in Index below:

Subject Page No.
Mechanical Steering ......................................................... ........ 9-1

Model Application C h a r t ............................................. ........ 9-1
Steering L in k a g e ............................................................ ........ 9-5
Steering Wheel and Steering C o lu m n ................... ........ 9-10
Mechanical Steering Gear R e p la c e m e n t............... ........ 9-22
M echanical Steering Specifications .......................

Torque Specifications ......................................... ........ 9-24
Power Steering ............................................. ...................... ........ 9-26

Power Steering Gear and Control Valve . . . .  9-29
Troubleshooting The Power Steering Gear . . . 9-31
Power Steering Hydraulic P u m p .......................... ........ 9-32
Troubleshooting The Hydraulic P u m p ........................... 9-39
Power Steering Power Cylinder .......................... ........ 9-41
Troubleshooting The Power C y l in d e r ................... ........ 9-43
Tie Rod Anti-Rotation Bushing .............................. ........ 9-44
Oil Cooler ........................................................ ... ....................9-44
Quick Reference Troubleshooting Chart . . . .  9-45
Model Application Chart .........................................
Power Steering Specifications .............................. ........ 9-49

Torque Specifications ......................................... ........ 9-50

NOTE: Illustrations are numbered consecutively within each sub-section.

MECHANICAL STEERING

MODEL APPLICATION CHART

TRUCK SERIES GEAR MODEL RATIO

S eries 70 /90  Conventional Cab M odels.................... ....................... 555-D-38 28.14:1

S eries T V 70 /T M 80............................................................ ....................... 553-D-17 28.14:1
S eries 90 Aluminum Tilt Cab M odels....................... ....................... 555-D-37 28.14:1

OPTIONAL
S eries TV70/TM80 ......................................................... ....................... 568-D-45 30.51:1

GENERAL

Rotation of the steering wheel is  transmitted  
to the front axle right and left steering arm s from  
the steering gear Pitman arm by linkage con sist

ing of rods and levers.
A recirculating ball bearing and sector nut 

type steering gear, mounted on left fram e side rail 
forward of front wheels, is  used on all vehicles  
covered by this manual.
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STEERING SYSTEM 9-2

Steering gear a ssem b lies, while sim ilar in 
construction, vary in s iz e  and mounting, depending 
on truck model application. Refer to "ModelAppli- 
cation Chart" previously.

The major d ifferences in the steering gear 
assem b lies are described in the following text.

NOTE: Refer to "Steering Gear Adjustments" 
later in this section  for adjustment of Pitman shaft 
lash , back-up adjuster, and worm thrust bearings.

The type 553-D and 555-D steering gear a s 
sem b lies shown in figure 1 have an adjuster a s 
sem bly at shaft end of gear housing for adjustment 
of worm thrust bearing; lip type oil sea ls  at steer 
ing worm and Pitman shaft; sh im s for adjustment 
of Pitman shaft lash, and bushings in gear housing 
and side cover. A back-up adjuster is  used on 
som e steering gears to prevent the worm shaft 
from  flexing up and down.

\\J
16 15 14 13 12 11 10 9 8

TYPE 553D STEERING GEAR

25
jL_

16 15 TYPE 554D AND 5550 STEERING GEAR

1 Lash Adjuster Lock Nut 12
2 Side Cover 13
3 Side Cover Bolt 14
4 Lock Washer 15
5 Clamp Retainer Screw 16
6 Back-up Adjuster * 17
7 Back-up Adjuster Lock Nut* 18
8 Pitman Arm Nut 19
9 Lock Washer 20

10 Pitman Shaft 21
11 Pitman Shaft Oil Seal

Housing Bushing 
Steering Gear Housing 
Pitman Shaft Sector Gear 
Side Cover Bushing 
Side Cover Gasket 
Lash Adjuster Shim 
Lash Adjuster 
Expansion Plug 
Worm Thrust Bearing 
Ball Guide 
*Some Models

22 Adjuster Lock Nut
23 Cup and Adjuster Assembly
24 Adjuster Worm Thrust

Bearing Oil Seal
25 Steering Shaft
26 Upper Worm Thrust Bearing
27 F iller Plug
28 Worm Balls
29 Pitman Shaft Sector Gear
30 Ball Nut
31 Worm Shaft t -6900

Figure 1 —Type 553-D and 555-D Steering Gear (Typical)
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STEERING SYSTEM 9-3

The 568-D steering gear assem b lies shown in 
figure 2 have needle bearings in the gear housing 
and side cover. Shims are provided between the 
housing and end cover or housing and top cover for 
adjustment of worm thrust bearings. Packing and 
retainer is  used in gear housing at Pitman shaft 
end. "Stops" are countersunk at each end of worm  
portion of shaft to prevent worm nut from  bottom
ing on extrem e turns. A back-up adjuster is  used, 
on som e m odels, to keep worm shaft from  flexing.

STEERING GEAR MAINTENANCE

The following maintenance operations may be 
accom plished with the steering  gear assem bly in
sta lled  in the vehicle:

1. At regular intervals, check and if n eces
sary tighten all steering gear mounting bolts, 
Pitm an arm  nut, and gear housing upper cover and

side cover attaching bolts.
2. Lubricate the steering gear and related  

linkage as described in LUBRICATION (SEC. 0).
3. Adjust linkage and steering gear assem bly  

whenever loosen ess in steering gear indicates 
adjustment is  required. Refer to "Steering Gear 
Adjustments" and "Steering Linkage" later.

STEERING GEAR ADJUSTMENTS

The steering gear assem bly is  designed to 
provide adjustment to com pensate for normal wear 
at worm bearings, Pitman shaft, and mating parts.

Before adjustments are made to the steering  
gear in an attempt to correct such conditions as 
shim m y, loose or hard steering and road shocks, 
a careful check should be made of front end align
ment, shock absorbers, wheel balance, and tire  
p ressu re for possib le  causes.

1 Housing End Cover Bolts
2 Housing End Cover
3 Adjustment Shims

Lower Worm Bearing 
Ball Nut Stop 
Worm Shaft 
Ball Guide Clamp 
Back-up Adjuster 

9 Back-up Adjuster Lock Nut
10 F iller Plug
11 Worm Upper Bearing

25 24

12 Steering Gear Housing
13 Steering Shaft
14 Pitman Arm Nut
15 Pitman Arm Nut Washer
16 Pitman Arm
17 Packing and Retainer
18 Housing Bearings
19 Side Cover Bolt
20 Side Cover
21 Side Cover Bearing
22 Lash Adjuster Lock Nut
23 Lash Adjuster
24 Lash Adjuster Retainer
25 Lash Adjuster Washer
26 Pitman Shaft
27 Drain Plug t - 2 9 5 3

Figure 2—Type 568-D Steering Gear (Typical)

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



STEERING SYSTEM 9-4

figure 3—Sector Gear Lash Adjustment (Typical)

NOTE: Before making any steering gear ad
justment, check lubricant in gear housing and fill 
to proper level, if n ecessary, as directed in LU
BRICATION (SEC. 0) of this manual. Tighten all 
mounting bolts to torque recommended in "Speci
fications” at end of this section.

Procedures for checking and adjusting the 
steering gear must be perform ed in sequence given 
in the following paragraphs:

Always check worm bearing adjustment first, 
and adjust if n ecessary , before making Pitman 
shaft lash adjustment.

NOTE: Before making any adjustments on the 
steering gear, loosen back-up adjuster lock nut 
(if used); then loosen back-up adjuster.

CHECKING WORM BEARING ADJUSTMENT
1. Disconnect drag link, id ler link, or con

necting rod from  Pitman arm. Note relative p osi-

Figure 4—Checking Steering Wheel Rim Pull (Typical)

Figure 5—Installing End Cover Shims (568-D) (Typical)

tion of linkage and Pitman arm  so  parts may be 
reassem bled in sam e relative position. Refer to 
"Steering Linkage" later in this section  for cor
rect procedures.

2. Loosen lock nut and turn lash  adjuster (fig. 
3) a few turns counterclockwise to relieve  load 
from  worm bearings and to provide clearance be
tween the sector  gear and worm ball nut.

3. Turn steering wheel GENTLY in one d irec
tion until stopped by gear "stops" or by reaching 
end of travel, then back away one full turn.

IMPORTANT: Do not turn steering wheel hard 
against "stops" when linkage is  disconnected from  
Pitman arm  as damage to ball guides may result.

4. Attach spring sca le  (J-544-01) at rim  of 
wheel as shown in figure 4. Pull on sca le  in a line 
at right angle to wheel spoke and m easure the 
amount of pull required to keep the wheel moving. 
If worm bearings are properly adjusted, reading 
on spring sca le  should be between V/z and 2 pounds.

If pull is  not within 1% to 2 pounds, worm  
bearings require adjustment. If "rough" or "lumpy" 
action is  noted during check, worm bearings are

Figure 6—Steering Gear Adjustment Points 
(Type 568-D) (Typical)
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STEERING SYSTEM 9-5

probably damaged. Steering gear should them be 
removed, disassem bled and bearings examined. If 
worm bearings do not require adjustment, adjust 
Pitman shaft lash as described later in this section. 
Adjust worm bearings as follows:

WORM BEARING ADJUSTMENT

Type 553-D and 555-D Steering Gear
1. Loosen adjuster lock nut at shaft end of 

steering gear and turn worm bearing adjuster 
screw  clockwise until there is  no perceptible end 
play in the worm.

2. Using spring sca le  (J-544-01), check ste e r 
ing wheel rim  pull as outlined previously. Turn 
adjuster screw  until a pull of 1% to 2 pounds is  
obtained on spring sca le  at steering wheel.

3. Tighten adjuster lock nut to torque recom 
mended in "Specifications."

Type 568-D Steering Gear
Proper adjustment of worm bearings is  ob

tained by adding or removing shim s between s te e r 
ing gear housing and top cover or end cover (fig. 2). 
Shims are available in th icknesses of 0.002",
0.005", 0.010", and 0.030".

1. Drain lubricant from  gear housing, then 
rem ove top cover or end cover and shim  pack. 
D iscard one thin shim  and reinstall balance of 
sh im s.

Turning motion from  the steering wheel is  
transm itted through the steering gear and linkage 
to steering arm s at right and left front w heels. 
Steering linkage, although sim ilar, is  not the sam e  
for a ll se r ie s  veh icles covered in this manual. 
Refer to applicable text and illustrations for each 
se r ie s  vehicle.

Steering linkage between steering gear and 
front w heels affects steering action. If parts are  
out of adjustment, bent, damaged, or twisted, poor 
steering w ill resu lt. Steering linkage should be 
properly adjusted at a ll tim es.

NOTE: Whenever any steering linkage com 
ponents have been repaired or replaced, check  
steering geometry and front end alignment as des
cribed in FRONT SUSPENSION (SEC. 3) of this 
manual.

2. Check steering wheel rim  pull as p revi
ously described. Reading on sca le  should be within 
1% to 2 pounds. Readjust worm bearing by adding 
or removing shim s until correct adjustment is  
obtained (fig. 5 or 6).

3. R efill gear housing with lubricant specified  
in LUBRICATION (SEC. 0); then check wheel pull.

PITMAN SHAFT LASH ADJUSTMENT
1. Center steering  gear by turning steering  

wheel from  extrem e right to extrem e left positions, 
counting the exact number of turns. Turn wheel 
back exactly half-way, to center position. Mark 
wheel at top or bottom center with a p iece of tape.

2. Loosen lash  adjuster lock nut and turn ad
juster screw  (fig. 5 or 6) clockw ise to rem ove all 
backlash between gear teeth. Tighten lock nut to
25 to 35 foot-pounds torque, then check steering  
wheel rim  pull as outlined previously. Measure 
greatest pull as wheel is  pulled through center  
position. Rim pull should be 2-% to 3% pounds.

3. If rim  pull is  not within specified  lim its, 
loosen lock nut and turn lash adjuster to obtain 
proper wheel rim  pull. Always check wheel rim  
pull after lock nut has been tightened.

4. If steering gear is  equipped with a back-up 
adjuster, turn adjuster in until it bottoms, then 
back off 1 /8  to 1 /4  turn and tighten lock nut.

5. After a ll adjustments have been completed, 
reconnect linkage to Pitman arm and adjust.

DRAG LINK

Several type drag link assem b lies are used on 
vehicles covered by this manual.

The drag link assem bly shown in View A, fig 
ure 7, is  non-adjustable or repairable. If ball stud 
lo o sen ess, wear, or damage is  indicated, replace 
the complete drag link assem bly.

The drag link assem bly shown in View B, 
figure 7, has a replaceable ball stud endassem bly. 
The threaded end plug can be rem oved to replace 
components within the socket end of the drag link.

REMOVAL

View A, Figure 7
1. Remove cotter pin and nut from  each end of 

the drag link. D iscard cotter pins.

STEERING LINKAGE

NOTE: A ll drag link, connecting rod, tie  rod, and idler link attaching bolts and 
clamp bolts and nuts, are important attaching parts in that they could affect the 
perform ance of vital components and system s, and/or could resu lt in major repair 
expense. They must be replaced with parts of the sam e part numbers or with equiv
alent parts if replacem ent becom es necessary . Do not use replacem ent parts of 
le s se r  quality or substitute design. Torque values must be used as specified  during 
reassem bly to assu re  proper retention of these parts.
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STEERING SYSTEM 9-6

Figure 7—Steering Drag Link Assemblies (Typical)

2. Use a soft hammer to tap each ball stud 
until drag link is  loose. Steering arm should be 
supported when hammering on stud. Remove the 
drag link assem bly.

View B , Figure 7
1. Remove cotter pin and nut from  ball stud 

end of drag link and discard cotter pin.
2. Using a soft hammer, tap ball stud to loosen  

drag link.
3. At socket end of drag link, rem ove cotter 

pin and discard.
4. U se a drag link bit to loosen end plug until 

spring tension is  relieved on the ball, then rem ove 
the drag link.

DISASSEMBLY
NOTE: The drag link shown in View A, figure

7, cannot be d isassem bled. If ball studs are worn 
or damaged, replace the com plete assem bly.

The drag link shown in View B, figure 7, can 
be disassem bled as follows:

1. The end assem bly which is  clamped to the 
drag link cannot be repaired. If the ball stud end 
assem bly is  worn or damaged, loosen the clamp 
bolt, then rem ove the end assem bly.

2. At socket end of drag link, rem ove end

plug, ball sea ts , spring, safety plug, and safety  
plug seat.

INSPECTION
1. U se a suitable solvent to thoroughly clean 

a ll drag link p arts. Wipe or blow parts dry.
2. Inspect parts for wear or damage and d is

card a ll parts that are not in fir st  c la ss  condition.
3. Check spring for distortion or collapsed  

co ils .

ASSEMBLY (VIEW B, F ig. 7)
1. At ball stud end of drag link, thread a new 

end assem bly into drag link.
2. At socket end of drag link, in sta ll safety 

plug seat, safety plug, spring, ball sea ts , and end 
plug loosely .

INSTALLATION

View A, Figure 7
1. Position drag link to Pitman arm  and ste e r 

ing arm . Install a ball stud nut at each end and 
tighten firm ly.

NOTE: This initial tightening w ill fit the taper
ed studs snugly and prevent movement when nuts 
are torqued.
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STEERING SYSTEM 9-7

1 Lube Fitting
2 Dust Cork Washer
3 Dust Seal Spring
4 Steering Arm
5 Stud Nut
6 Stud
7 Dust Cork
8 Dust Cork Shield
9 Stud Bearing

10 Clamp Bolt
11 Tie Rod
12 Bolt Nut
13 Tie Rod End
14 Grease Seal
15 Lock Ring
16 Tie Rod End Plug
17 Seat Spring
18 Spring Seat t . h «

Figure 8—Steering Connecting Rod (Typical)

2. Use a torque wrench to tighten stud nuts to 
torque listed  in "Specifications" at end of this s e c 
tion, then advance nut to the next aligning hole and 
install a new cotter pin to secure stud nut.

Figure 9—Tie Rod Construction (FI20 and FI 60 
Front Axle) (Typical)

n ecessary  to obtain a uniform  clearance, turn ball 
stud end of drag link slightly; then use a torque 
wrench to tighten clamp bolt to torque listed  in 
"Specifications" at end of this section.

View B. Figure 7
1. Position drag link over ball stud at idler  

lev er . Use a drag link to tighten end plug snugly 
to rem ove a ll end play from  ball. Backoff end plug 
% to % turn and insert a new cotter pin to lock the 
adjustment.

IMPORTANT: Ball joints must be tight enough 
to prevent end play, yet loose enough to allow free  
movement.

2. With ball stud disconnected from  steering  
arm , locate center of steering gear movement. 
Turn steering wheel gently from  extrem e right to 
extrem e left, counting the exact number of turns. 
Turn steering wheel back exactly halfway. Front 
w heels should be in straight-ahead position.

3. With front w heels in straight-ahead p o si
tion, adjust drag link end assem bly until stud fits  
into b oss in steering arm  without changing position  
of front w heels or steering gear. Tighten ball stud 
nut firm ly.

4. Use a torque wrench to tighten stud nut to 
torque listed  in "Specifications" at end of th is s e c 
tion, then advance nut to the next aligning hole and 
in sta ll a new cotter pin to secure the stud nut.

5. Check clearance around the ball stud neck 
with wheels in the straight-ahead position. C lear
ance around the ball stud should be uniform. If

CAUTION: Drag link must not bind on 
ball studs as wheels are turned to extreme 
right and left positions. ______

DRAG LINK END ADJUSTMENT 
(VIEW B , Fig. 7)

The socket end of the drag link shown in View  
B , figure 7, can be manually adjusted. This adjust
ment is  required whenever drag link has been 
overhauled or whenever the id ler lever ball is  
found to have end play in drag link socket. Adjust 
drag link as follows:

1. Remove cotter pin from  end of socket, then 
u se a drag link bit in screw  plug slot to tighten  
plug firm ly to rem ove all end movement from  ball.

2. Back off end plug % to % turn and install a 
new cotter pin to lock the adjustment. B all joints 
m ust be tight enough to prevent end play, yet loose  
enough to allow free  movement. Thoroughly lubri
cate end sockets.

STEERING CONNECTING ROD

A non-adjustable connecting rod is  used on 
som e models to connect the Pitman arm  to the 
steering arm . No periodic maintenance is  required  
other than keeping stud nuts properly torqued. If 
connecting rod becom es worn or damaged, replace
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STEERING SYSTEM 9-8

the complete assem bly in sam e manner as non- 
adjustable drag link explained previously.

S eries 70 stee l tilt cab models equipped with 
the F-090 front axle of the type shown in figure 8. 
If ball stud loosen ess is  found on this rod, replace 
the rod. This adjustment feature is  not to be used  
for field  serv ice  adjustments, it was intended for 
manufacturing adjustment only.

TIE ROD

V ehicles covered in this manual have a three- 
p iece tie  rod connecting left and right steering

Figure JO—Steering Linkage (TM80) (Typical)

arm s. The tie  rod con sists of a tube and two socket 
end assem b lies . Tube is  threaded into socket ends 
and locked with clamp bolts. Right and left threads 
are provided to facilitate toe-in  adjustments and 
steering gear centering.

On veh icles equipped with F-070 or F-090  
front ax les, tie  rods are self-adjusting and require 
no attention in serv ice  other than periodic lubrica
tion and inspection to see  that ball studs are tight. 
Socket ends should be replaced when excessive  up 
and down motion or any lost motion or end play at 
ball end of stud ex ists .

On veh icles equipped with F-120 or F-160  
front axle, tie  rod ends (fig. 9) are constructed to 
automatically compensate for wear at bearing sur
fa ces . T ie rod end parts are replaceable. Snap 
ring and plug can be removed from  socket end to 
perm it rem oval of end stud, bearing, and seat. Tie 
rod socket ends are self-adjusting and require no 
attention in serv ice  other than periodic lubrication  
and occasional inspection to check end studs in 
steering  arm s. If stud is  allowedto w orkloose, ex
ce ss iv e  play w ill enlarge holes in steering arm s.

MAINTENANCE
1. Clamp bolt nuts should be periodically  

checked for tightness.
2. Inspect tie  rod for bent condition. If tie  rod 

is  bent more than 5 degrees, replace assem bly. If 
tie  rod is  bent le s s  than 5 degrees, tie  rod may be 
straightened by cold straightening method.

3. Lubricate tie  rod ends as directed in LU
BRICATION (SEC. 0) of this manual.

TIE ROD REPLACEMENT

Removal
1. Remove cotter pins and stud nuts attaching 

tie  rod to right or left steering arm .
2. Remove ball stud from  steering arm  by 

tapping on steering arm  with a hammer while using 
a heavy hammer as a backing at the steering arm. 
Push upward on tie  rod to rem ove from  steering  
arm .

NOTE: If tie  rod end assem b lies are damaged 
in any way, they must be replaced.

Installation
1. If socket end assem b lies w ere removed  

from  tie  rod, install socket ends on tie  rod. Be 
sure both ends are threaded an equal distance into 
the tie  rod.

2. Make sure threads on stud and in stud nut 
are clean and not damaged.

3. Position ball studs on socket ends of tie 
rod in holes in steering arm s. P lace a hardened 
flat washer (if used) over each ball stud. Install a 
ball stud nut on each stud and tighten firm ly to 
seat the tapered stud.
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STEERING SYSTEM 9-9

4. Use a torque wrench to tighten stud nuts to 
torque listed  in "Specifications" at end of th is se c 
tion, then advance stud nut to the next aligning slot  
and install a new cotter pin to secure the nut. Lu
bricate the end sockets as described in LUBRICA
TION (SEC. 0) of th is manual.

5. Adjust toe-in  described in "FRONT END 
ALIGNMENT” (SEC. 3A) of this manual.

6 . Check to be sure tie  rod ends are in proper 
alignment with ball studs, then tighten tie  rod end 
clamp bolts to torque listed  in "Specifications."

IMPORTANT: If tie  rod is  not properly aligned  
with the stud, binding w ill result.

TOE-IN ADJUSTMENT
1. Loosen clamp bolts at each tie  rod end.
2. Using a pipe wrench, turn tie  rod center 

tube as required to set toe-in  to dimension given 
in "FRONT END ALIGNMENT” (SEC. 3A) of this 
manual.

TIE ROD REMOVAL AND DISASSEMBLY
NOTE: Key numbers in text refer to figure 9.

1. Remove cotter pins and nuts (5) from  tie  
rod end studs, support steering arm  to prevent 
bending; then drive tie rod end tapered stud (6) out 
of steering arm s. Remove dust cork spring (3) dust 
cork shield (8 ), dust cork (7), and dust cork washer 
(2).

2. Loosen clamp bolts, then rem ove each tie  
rod socket end assem bly from  tie rod tube (11).

3. Pry out retaining lock ring (15), then re
move retaining washer (16), seat spring (17), spring 
seat (18), grease sea l (14), stud (6), andstud bear
ing (9).

INSPECTION
Clean all tie  rod parts, then inspect for wear 

and other damage. D iscard  worn parts and replace  
springs if found to be weak.

ASSEMBLY AND INSTALLATION 
(Refer to Figure 9)

1. Lubricate tie  rod end parts with lubricant 
specified  in LUBRICATION (SEC. 0) of this manual 
before assem bling.

2. Position stud bearing (9) in end socket.
3. Install stud (6), p lace grease sea l (14) on 

spring seat (18), then install spring seat.
4. Position seat spring (17) and retaining 

washer (16), then install lock ring (15).
5. Install tie  rod socket ends on tube, thread

ing each end the sam e number of turns on tube, 
then install clamp bolts but do not tighten clamp 
bolt nuts at this tim e.

6 . Install dust cork washer (2), dust cork (7), 
dust cork shield (8), and dust cork spring (3) on 
tapered stud in order listed .

Figure 11 —Idler Lever Bushing Replacement 
(TM80, Tilt Models) (Typical)

7. Make certain the stud holes in steering  
arm s, and stud nuts are clean and dry, then p o si
tion tie  rod assem bly on steering arm s. Install tie  
rod stud nuts (5). Tighten stud nuts to torque given 
in "Specifications," then install cotter pin.

8 . Adjust toe-in  as described in "FRONT END 
ALIGNMENT" (SEC. 3A) of this manual.

IDLER LINK 
(TM80 TILT CAB MODELS)

An id ler link is  used to connect the Pitman 
arm  to the id ler lever on S eries TM80 tilt cab 
models.

REMOVAL (Fig. 10)
1. Remove cotter pin and nut attaching the 

id ler link to Pitman arm .

2. Remove cotter pin and nut attaching idler  
link to idler lever.

3. Using a hammer, tap idler link loose from  
Pitman arm and idler lever.

NOTE: The id ler link, if worn or damaged, 
must be replaced as a com plete assem bly. Parts  
are not furnished separately.

INSTALLATION (Fig. 10)
1. Position idler link studs in holes in Pitman  

arm  and idler lever.
2. Install stud nuts and tighten to torque listed  

in "Specifications" at end of this section, then ad
vance to next hole and install new cotter pins.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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STEERING SYSTEM 9-10

IDLER LEVER BUSHING REPLACEMENT 
(TM80—TILT CAB MODELS)

REMOVAL AND DISASSEMBLY (Fig. 11)
1. Remove id ler link from  idler lever as p re

viously described.
2. Remove cotter pin and turn end plug of 

drag link enough that drag link can be removed  
from  idler lever ball stud.

3. Remove cotter pin, nut, and washer which 
attach idler lever to support bracket.

4. Remove id ler lever and inner and outer 
dust sea ls  from  support bracket.

5. Using a p ress  and suitable sleeve , p ress  
inner and outer bushings from  id ler lever.

6 . Clean idler lever and check for wear or 
damage. If worn, or damaged, discard lever and 
use new part at assem bly.

ASSEMBLY AND INSTALLATION (F ig. 11)
1. Using a p ress and suitable sleeve , p ress  

new inner and outer bushings into bore of idler  
lever . P ress  bushings in to dim ensions shown in 
figure 1 1 .

2. Position idler lever and inner and outer 
dust sea ls  on support bracket shaft, then attach 
with nut and w asher. Tighten nut securely  and in
sta ll new cotter pin.

3. Position drag link on idler lever ball stud, 
then using a suitable tool, tighten end plug firm ly  
to rem ove all end play.

4. Back off end plug % to ^ turn and install 
new cotter pin to lock the adjustment. Ball joint 
must be tight enough to prevent end play, yet loose  
enough to allow free movement.

5. Install id ler link on idler lever , attaching 
with stud nut and new cotter pin.

STEERING WHEEL AND STEERING COLUMN

NOTE: A ll steering wheel, steering column, and steering shaft coupling attach
ing bolts and nuts, are important attaching parts in that they could affect the p er 
form ance of vital components and system s, and/or could resu lt in major repair  
expense. They must be replaced with parts of the sam e part numbers or with equiv
alent parts if replacement becom es n ecessary . Do not use replacem ent parts of 
le s se r  quality or substitute design. Torque values must be used as specified  during 
reassem bly to assure proper retention of these parts.

STEERING WHEEL REPLACEMENT (ALL 
SERIES EXCEPT ALUM. TILT CAB)

REMOVAL
1. Disconnect directional signal sw itch har

n ess from  ch assis wiring harness connector.
2. Set front wheels in straight-ahead position, 

then pry horn button cap and retainer from  ste e r 
ing wheel.

3. Remove steering wheel nut and washer.
4. Using puller (J-2927-01), rem ove steering  

w heel (fig. 12). It may be necessary to tap on bolt 
head of tool with a hammer as it is  turned down to 
loosen a tight steering wheel.

INSTALLATION
NOTE: Front w heels must be in straight-ahead  

position and directional signal control assem bly  
must be in neutral position when installing steering  
wheel.

1. On vehicles equipped with a two-spoke  
steering wheel, position wheel on steering shaft 
with spokes of wheel in a horizontal position. On 
veh icles equipped with a three-spoke wheel, posi
tion wheel on shaft with lower spoke of steering  
wheel in vertical position.

2. Tap steering wheel gently into place.
3. Install washer and steering wheel locking

nut on steering shaft. Tighten nut to torque listed  
in "Specifications" at end of this section.

4. Install retainer and horn button cap and 
connect directional signal wiring harness to chassis  
wiring harness connector.

Figure 12—Steering Wheel Removal ITypical)

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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STEERING SYSTEM 9-11

QUICK RELEASE KNOB* 

CAP SCREW-

r m

PIVOT BOLT

STOP
WASHER

SPRING

LOCK PLATE NUT

LOCKING
ROD

T-2733

Figure 13—Tilt Column Quick Release Mechanism

STEERING WHEEL REPLACEMENT 

(ALUM. TILT CAB)

REMOVAL
1. Pull out knob of m aster circuit breaker to 

disconnect horn control circuit.
2. Position front w heels in straight-ahead  

position.
3. Pry off horn button cap and mark steering  

w heel-to-steerin g  shaft relationship.
4 . Remove steering wheel nut and washer.
5. Remove three horn button retainer cup at

taching screw s, screw  insulator, and B ellev ille  
spring.

6 . Remove steering wheel using puller (J- 
2927-01) as illustrated in figure 12. It m aybe nec
e ssa ry  to lightly tap on bolt head of tool with a 
hammer as the bolt is  turned down.

INSTALLATION
1. Position steering wheel on shaft, making 

sure alignment marks are phased. The mark on 
hub of wheel must align with mark on shaft.

NOTE: It may be n ecessary  to exert upward 
p ressu re on steering shaft to provide sufficient 
shaft protrusion through steering wheel to start 
nut and washer.

2. Install steering wheel nut and w asher, then 
tighten nut to 45 to 50 foot-pounds torque.

3. B ellev ille  spring should be positioned with 
the concave side down and horn button retainer  
should be installed with locating notch at the top 
or 12 o'clock position. P lace B ellev ille  spring in
side steering wheel, followed by horn button re 
tainer cup, insulator assem bly and three attaching 
screw s. Tighten screw s to 20 to 30 inch-pounds 
torque.

4. Install horn button cap.
5. Push the m aster circuit breaker knob in

ward. Check operation of horn.

FOUR POSITION TILT STEERING 
COLUMN (EXCEPT ALUM. TILT CAB)

The steering wheel used on conventional cab 
m odels may be adjusted to any one of four p o si
tions. To reposition the wheel, rem ove through- 
bolt and nut from  adjustment slot on steering co l
umn, and move steering wheel to desired position. 
Install through-bolt through adjustment slot and 
tighten securely .

TILT COLUMN QUICK RELEASE
Some vehicles are equipped with a quick r e 

lea se  m echanism  to facilitate repositioning the 
steering column. To reposition the steering  wheel, 
turn the quick re lea se  knob counterclockwise and 
move the wheel to desired position, then turn the 
knob clockw ise until the steering column is  secure.

The quick re lease  m echanism  m aybe replaced  
a s follow s. (Refer to fig. 13).

1. D epress lock plate and rem ove nut from  
locking rod.

2. Pull quick re lease  knob and locking rod 
from  housing.

NOTE: Two detent s leev es  and a spring w ill 
rem ain in housing.

3. Position quick re lea se  knob and locking 
rod through housing, making sure rod p a sses  
through detent s leev es  and spring.

4. D epress lock plate and install nut on lock
ing rod. The nut should be loose enough to allow  
column to tilt, but tight enough to hold column 
secure after turning re lease  knob approximately 
90 degrees.

NOTE: To adjust nut, depress locking plate 
allowing nut to turn. After adjusting nut, allow  
plate to return to its normal position.

IMPORTANT: DO NOT ATTEMPT 
TO REPOSITION THE STEERING 
WHEEL WHILE THE VEHICLE IS 
MOVING. _____________

FOUR POSITION TILT STEERING 

COLUMN (ALUM. TILT CAB)

TILT-COLUMN QUICK RELEASE
The quick re lease , adjustable steering column, 

on Alum. T ilt Cab Models covered by this manual,

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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STEERING SYSTEM 9-12

Figure 14—Steering Column and Shaft Components (Alum. Tilt Cab)

Figure IS —Steering Column and Shaft Components 
(Conventional Cab Models) (Typical)

has a lever actuated adjusting m echanism  (refer to 
figure 14). To adjust the steering column, push the 
actuating lever downward (toward the cab floor), 
move the column to the desired position and while 
holding the column, push the actuating lever up
ward (toward the instrument panel) to lock the 
column in position.

STEERING COLUMN AND SHAFT 
(CONVENTIONAL CAB MODELS)

REMOVAL (Fig. 15)
1. Disconnect directional signal and hazard 

warning lighting connector from  under dash (refer 
to fig. 16).

2. Remove steering wheel as described under 
"Steering Wheel Replacem ent” previously on page 
11.

3. Mark clamp yoke and steering gear worm  
shaft to ensure installation in the sam e relative  
position (fig. 17).

4. Remove bolt attaching clamp yoke on ste e r 
ing shaft to steering gear worm shaft.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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STEERING SYSTEM 9-13

B e n d  s m a ll t a b s  o u t w a r d  to  
p e r m it  s e p a r a t i o n  o f  c o n n e c to r

Figure 16— Directional and Hazard Warning 
Switch Connector

5. If used, rem ove cap screw s and lock wash
ers which attach the tra iler  brake hand control 
valve to the steering column, then remove the at
taching clamp.

6 . Remove screw s which attach steering co l
umn seal retainer and sea l to cab floor.

7. Remove the bolts which attach the steering  
column to the supports and braces, then pull the 
housing off the steering shaft and remove from  the 
vehicle.

8 . Lift clamp yoke off steering gear worm  
shaft, then twist and turn the shaft assem bly as 
required to rem ove from  vehicle.

DISASSEMBLY (Fig. 18)

1. Remove screw  attaching directional signal 
control lever to control assem bly and rem ove the 
lever.

2. Remove two screw s which attach hazard 
warning switch to housing and three screw s which

Figure 17—Steering Gear and Intermediate 
Shaft Installed (Conv. Cab Models) (Typical)

attach directional signal control assem bly to con
tro l housing (fig. 19)

3. Remove steering column from  upper shaft 
assem bly. If worn or damaged, pry bearing assem 
bly from  lower end of steering column (refer to 
fig. 20).

4. Remove the bearing outer sea l, spring  
seat, and spring from  the one-p iece steering shaft;
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STEERING SYSTEM 9-14

1 Clamp Yoke or Coupling
2 Slip Yoke
3 Lube Fitting
4 Clamp

10

 ̂ 9 16

3
8

12 Upper Shaft Lower Bearing
13 Pivot Bolt

5 Dust Cap 14 Steering Column Housing
6 Boot 15 Horn Contact & Bearing Assy.
7 Lower Shaft 16 Screw
8 Yoke Assembly 17 Directional Signal Control
9 Stop Clamp Switch Assembly

10 Spring 18 Steering Wheel Nut
11 Upper Shaft Assembly 19 Wiring Harness Assembly

Figure 18 —Steering Column and Shaft Removed (Conventional Cab Models) (Typical)

or rem ove the spring seat and spring from  the 
low er end of the upper shaft. Remove stop bolt, 
nut, washer, and "stop" clamp from the steering  
shaft.

5. Remove two snap rings, two tube yoke bush
ings, and two cork washers which attach steering  
upper shaft yoke to intermediate shaft yoke. D is
card cork w ashers.

INSPECTION
1. Inspect steering shaft bearing for damage. 

The bearing may be replaced if worn or damaged 
by prying out of housing. P ress  new bearing into 
housing.

Figure 19—Directional Signal Control Assembly (Typical)

2. Inspect wiring, connections, and control 
assem bly. Replace if damaged.

3. Check directional signal lever for smooth
ness of operation and freedom from  bind. Replace 
parts which do not operate smoothly.

4. Clean a ll the parts and inspect for damage 
or wear and replace a ll the parts which are not in 
good condition.

ASSEMBLY
1. If previously removed, p ress lower bearing 

into m ast jacket.
2. Position hazard warning switch on control 

housing and attach with two screw s; then position  
lirection a l signal control assem bly in housing and 
attach with three screw s. Route hazard warning 
switch w ires around outside of control assem bly  
then tighten control to housing screw s to 30 to 40 
inch-pounds torque. Install directional signal con
trol lever.

3. P lace "stop" clamp on lower end of upper 
steering shaft and install bolt, nut, andlockw asher 
loosely . Install spring and spring seat on lower end 
of upper shaft and install bolt, nut; and lock washer 
loosely .

4. Position the center cro ss  on the column 
upper shaft yoke in the lower shaft yoke. Install 
two new cork w ashers, two yoke bushings, and two 
snap rings.

5. Move sea l, seat, spring, w asher, and "stop" 
clamp into position. Tighten clamp bolt to torque 
recommended in "Specifications” at end of this 
section.

NOTE: Adjust the "stop" clamp toallow 0.005"  
(min.) to 0.030" (max.) axial movement of shaft 
assem bly.

HAZARD 
WARNING

CONTROL TO \  SWITCH
HOUSING HORN RING AND
(ONE SHOWN) ' BEARING ASSEMBLY

DIRECTIONAL
HOUSING T-4433
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STEERING SYSTEM 9-15

Figure 20—Steering Column Upper Shaft Lower 
Bearing (Conventional Cab Models) (Typical)

INSTALLATION
1. Position steering column, upper and inter

m ediate steering shaft, steering column sea l, and 
sea l retainer in veh icle.

2. Position clamp yoke or slip  yoke on ste e r 
ing shaft on steering gear worm shaft with match 
m arks aligned.

3. Position steering column over upper end of 
steering shaft assem bly, then install the dash sup
port brace, if removed. R aise steering column into 
position and install bolts to attach the column to 
supports and braces.

IMPORTANT: To prevent axial bind, the cab 
mounts and steering shaft to worm shaft clamp 
bolts must be tightened prior to tightening s te e r 
ing column to dash and instrument panel bolts.

4. Install screw s which attach steering shaft 
sea l and retainer to cab floor.

5. If removed, position tra iler  brake hand 
control valve on steering column and attach with 
clamp.

6 . Check alignment mark on steering shaft 
coupling or clamp yoke and steering gear worm  
shaft for proper alignment. Tighten clamp bolt to 
torque listed  in "Specifications” later in this section.

7. Tighten steering column to dash and instru
ment panel supports to 15 to 20 foot-pounds torque.

8 . Install steering wheel as described under 
"Steering Wheel Replacement" previously.

NOTE: If steering w heel "clunking" is  audible, 
refer to "Steering Wheel Clunking Noise" later.

9. Connect directional signal and hazard warn
ing lighting wiring connector to multiple connector 
under dash.

Figure 21—Steering Column and Shaft 
(Steel Tilt Cab Models) (Typical)

STEERING COLUMN AND SHAFT 

ASSEMBLY (STEEL TILT CAB MODELS)

REMOVAL (Fig. 21)
1. Disconnect directional signal wiring from  

m ultiple connector under dash.
2. Remove steering wheel as described earlier  

in this section.
3. Scribe an alignment mark on interm ediate  

shaft clamp yoke and steering gear worm shaft to 
ensure installation in sam e relative position. Re
move bolt and nut attaching interm ediate shaft 
clamp yoke to steering gear worm shaft.

4. If vehicle is  equipped with a tra iler  brake 
hand control valve, rem ove clamp attaching con
tro l valve to steering column, then move valve 
c lear of column.

5. Remove steering column retainer and sea l 
from  cab floor.

6 . Remove bolts attaching steering column to 
supports and braces. Twist and turn steering co l
umn and shaft assem bly as required to rem ove 
from  vehicle.

STEERING COLUMN AND 
UPPER SHAFT DISASSEMBLY

1. Remove directional signal control lever;

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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STEERING SYSTEM 9-16

1 Tube Yoke Bushings
2 Snap Rings
3 Cork Washers
4 Tube Yoke Center Cross
5 Washer
6 Yoke, Tube, & Sleeve Assy
7 Felt Washer
8 Dust Cap
9 Yoke Shaft

8 10

11

J  i s

ioJV

10 Cork Washers
11 Yoke Shaft Bushings
12 Snap Rings
13 Lube Fitting
14 Yoke Shaft Center Cross
15 Clamp Yoke

Figure 22—Intermediate Shaft Components (Typical)

then rem ove screw s which attach directional signal 
control assem bly to m ast jacket.

2. Remove mast jacket from  steering upper 
shaft assem bly. Pry lower bearing assem bly from  
m ast jacket if worn or damaged.

3. Remove w asher, spring, spring seat, and 
sea l from  lower end of upper shaft.

4. Remove "stop" clamp from  lower end of 
upper shaft.

5. Remove two snap rings, two tube yoke bush
ings and two cork w ashers which attach steering  
column upper shaft yoke to interm ediate shaft tube 
yoke. D iscard cork w ashers.

INTERMEDIATE SHAFT DISASSEMBLY
NOTE: Key numbers in following text refer to 

figure 2 2 .
1. Straighten tangs on yoke dust cap (8 ); then 

slid e  clamp yoke (15) and yoke shaft (9) out of yoke 
tube and s leeve  assem bly (6 ).

2. Remove fe lt washer (7), dust cap (8), and 
m etal washer. D iscard felt washer.

3. Remove two clamp yoke to yoke shaft snap 
rings (12); then tap yoke shaft (9) with a p la stic  
hammer until two bushings (11) and two cork wash
ers  (10) fa ll off the center cro ss  (14). D iscard  
cork w ashers.

4. Remove two more clamp yoke to yoke shaft 
snap rings (12); then using a p lastic hammer, tap 
yoke shaft until two bushings (11 ) and two cork  
washers (10) fall off the center cro ss  (14).D iscard  
cork w ashers.

5. Remove lubrication fitting (13) from  center 
cro ss  (14).

6 . Remove two tube yoke snap rings (2); then 
tap yoke tube (6) with a p lastic hammer until two 
bushings (1) and two cork w ashers (3) fa ll off the 
center cross (4).

NOTE: Two additional snap rings (2 ),bushings
(1), and cork w ashers (3) w ere rem oved from  cen
ter cro ss  (4) when the interm ediate shaft was re
moved from  the vehicle.

7. Remove center cross (4) from  yoke tube 
(6). Remove lubrication fitting (13).

INSPECTION
1. Inspect upper bearing for damage.
2. Inspect directional signal and horn wiring, 

connections, and control assem bly. Replace if dam
aged.

3. Check operation of directional signal lever.
4. Clean a ll interm ediate shaft parts thor

oughly in cleaning solvent. Wipe or blow parts dry.
5. Check splines of yoke shaft and tube for 

nicks, sco res, cracks, or other damage. Inspect 
tube and shaft for distortion.

6 . Inspect tube yoke center cro ss  and clamp 
yoke to yoke shaft center cro ss  for nicks, sco res, 
burrs, or other damage. Check for crossed  or 
stripped threads.

7. Examine tube yoke bushings and clamp yoke 
to yoke shaft bushings for nicks, sco res , wear or 
any other damage.

8 . Inspect lubrication fittings' for crossed  or 
stripped threads. Check for plugged tube passage.

INTERMEDIATE SHAFT ASSEMBLY
NOTE: Key numbers in text refer to figure 22.
1. Install lubrication fitting (13) in center 

cro ss  (4); then position center cro ss  in yoke tube 
(6).

2. Position bushing (1) and new cork washer
(3) on center cross (4). Install snap ring (2).

3. P lace a second bushing (1) and new cork 
washer on center cro ss  (4) and retain with snap 
ring (2 ).
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STEERING SYSTEM 9-17

1 Setscrew
2 Lever
3 Stop Washer
4 Locking Rod
5 Screw
6 Steering Wheel
7 Horn Button
8 Horn Button Retainer
9 Nut

10 Washer 
Dust Cover 

12 Spacer

13 Tilt R elease Bracket
14 Trim  Panel
15 Lock Plate
16 Spring
17 Detent Sleeve
18 Bolt
19 Lock Washer
20 Cap
21 Bushing Liner
22 Bushing
23 Seal Retainer
24 Seal
25 Bushing Bracket
26 Intermediate Shaft
27 Lower Shaft
28 Nut
29 Bolt
30 Column Support Bracket
31 Upper Shaft
32 Spring
33 Column Housing 1-6259

Figure 23—Steering Column and Shaft Components (Alum. Tilt Cab)
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STEERING SYSTEM 9-18

Figure 24—Steering Shaft Lower Support 
Bushing Assembly (Alum. Tilt)

NOTE: Two more bushings (1), new cork  
w ashers (3), and snap rings (2) w ill be installed on 
center cro ss  (4) when the intermediate shaft is  
installed  in the vehicle.

4. Install lubrication fitting (13) in center cross  
(14) and position center cross in yoke shaft (9).

5. Position clamp yoke (15) on center cross
(14).

6 . P lace two bushings (11) and two new cork  
w ashers (10) on center cross (14); then secure  
with two snap rings (12).

7. Repeat Step 6 and install two more bushings
(11) and two new cork washers (10). Secure parts 
with two snap rings (12 ).

8 . Position dust cap (8), metal washer (5), and 
new felt washer (7) on yoke shaft (9); then insert 
yoke shaft in yoke tube and sleeve assem bly (6). 
Bend tangs of dust cap (8 ) down against yoke tube.

STEERING COLUMN AND 
UPPER SHAFT ASSEMBLY

1. If previously removed, p ress lower bearing 
into mast jacket.

2. Position directional signal control assem bly  
in housing and attach with screw s. Tighten screw s 
to 30 to 40 inch-pounds torque. Install directional 
signal control lever.

3. P lace "stop" clamp on lower end of upper 
shaft and install bolt, nut, and lock washer loosely.

4. Install washer, spring, spring seat, and 
sea l on lower end of upper shaft.

5. Position center cro ss  on upper shaft yoke 
in interm ediate shaft tube yoke. Install two new

cork w ashers, two tube yoke bushings, and two 
snap rings.

6 . Install bearing sleeve in column upper 
bearing.

INSTALLATION (Fig. 21)
1. Position steering column, upper and inter

m ediate steering shaft, steering column sea l, and 
sea l plate in vehicle.

2. Position interm ediate shaft clamp yoke on 
steering gear worm shaft with match marks aligned.

3. R aise mast jacket into position and install 
bolts attaching steering column to support and 
b races. Install steering column to floor sea l and 
retainer.

4. If vehicle is  equipped with a tra iler  brake 
hand control valve, position control valve on steer 
ing column and install mounting clamp to secure.

5. Install steering wheel as described under 
"Steering Wheel Replacement" earlier .

6 . Adjust "stop" on lower end of upper shaft 
to allow 0.005" (min.) to 0.030" (max.) axial move
ment of shaft assem bly and tighten stop bolt nut to
5 to 6 foot-pounds torque.

CAUTION: This clearance nrvjst be 
maintained to prevent excessive axial 
chucking of upper steering shaft or bind
ing of upper steering shaft bearings.

STEERING COMPONENT 
FASTENERS

NOTE: ALL STEERING COMPONENT 

ATTACHMENTS, ARE IMPORTANT AT

TACHING PARTS IN THAT THEY COULD 

AFFECT THE PERFORMANCE OF VITAL 

COMPONENTS AND SYSTEMS, AND/OR 

COULD RESULT IN MAJOR REPAIR EX 

PENSE. THEY MUST BE REPLACED  

WITH PARTS OF THE SAME PART NUM

BERS OR WITH EQUIVALENT PARTS IF 

REPLACEMENT BECOMES NECESSARY. 

DO NOT USE REPLACEMENT PARTSOF 

LESSER QUALITY OR SUBSTITUTE DE

SIGN. TORQUE VALUES MUST BE USED 

AS SPECIFIED DURING REASSEMBLY 

TO ASSURE PROPER RETENTION OF 

THESE PARTS.
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STEERING SYSTEM 9-19

1 Steering Wheel
2 Horn Button
3 Button Retainer
4 Nut
5 Retainer Cup
6 B ellev ille  Spring
7 Horn Contact
8 Bearing Retainer
9 Spacer Sleeve

10 Retainer Screw
11 Upper Bearing
12 Housing
13 Steering Shaft
14 Lower Bearing
15 Lubrication Fitting
16 Spring
17 Spring Seat

T-6102

Figure 25—Upper Steering Column and Shaft (Alum. Tilt)

STEERING COLUMN AND SHAFT 
ASSEMBLY REPLACEMENT 
(ALUM. TILT) (FIG. 23)

REMOVAL
1. Remove steering wheel as described pre

viously under "Steering Wheel Replacement."
2. Scribe an alignment mark on lower steer 

ing shaft clamp yoke and steering gear worm shaft 
to ensure installation in sam e relative position.

3. Remove bolt and nut which attach steering  
shaft elamp yoke to steering gear worm shaft. 
Gently tap steering shaft clamp yoke upward, r e 
moving clamp yoke from  the worm shaft.

4. Remove steering column trim  panel inside  
cab, which is  attached with four screw s, flat wash
ers , and lock w ashers.
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STEERING SYSTEM 9-20

5. Remove sea l retainer and sea l at base of 
steering column support, after removing four at
taching screw s and w ashers.

6 . Remove four bolts which attach lower s te e r 
ing column bushing retainer cap and support bracket

7. Remove four bolts, which attach tilt column 
quick re lease  bracket to steering column support 
and withdraw the com plete steering column and 
steering shaft assem bly from  inside the cab. Hous
ing can be readily removed as explained later  
under "Steering Column and Lower Bearing R e
placem ent."

INSTALLATION
1. Position steering column and shaft a ssem 

bly in cab and install four bolts which attach tilt 
column quick re lease  bracket to steering column 
support. Tighten bolts to 25 to 30 foot-pounds 
torque.

2. Attach lower steering column support brac
ket and bushing retainer cap with four bolts and 
lock w ashers. Tighten bolts to 20 to 25 foot-pounds 
torque.

3. Install sea l and sea l retainer at base of 
steering column support.

4. P lace  lower steering shaft clamp yoke onto 
steering  gear worm shaft, aligning scribed marks 
made previously for proper location.

5. Tap steering shaft clamp yoke onto worm  
shaft until bolt hole is  aligned with undercut section  
of worm shaft. Install bolt and-nut and tighten to 40 
to 50 foot-pounds torque.

6 . P lace steering column trim  panel in p o si
tion and install four screw s, flat w ashers and lock  
w ashers.

7. Install steering wheel as described previ
ously under "Steering Wheel Replacement."

STEERING SHAFT LOWER SUPPORT 
BUSHING REPLACEMENT 
(ALUM. TILT) (FIG. 24)

REMOVAL
1. Remove four retainer cap bolts, cap, and 

support bracket.
2. Carefully spread rubber liner and nylon 

bushing to rem ove from  steering shaft.

INSTALLATION
1. Lubricate inside of nylon bushing with "SI 7" 

Special G rease. (Refer to LUBRICATION (SEC. 0) 
for definition of this lubricant.)

2. Spread bushing and position on shaft.
3. Spread rubber liner and position around 

bushing, being sure to align notch in rubber liner  
to raised  section of the bushing.

4. P lace support bracket in position against 
cab steering column support.

5. Position cap over rubber liner, being care

ful to contain the ends of the liner within the r e 
tainer ribs of the cap.

6 . Install the four cap bolts and lock w ashers 
and tighten to 20 to 25 foot-pounds torque.

STEERING COLUMN UPPER BEARING 
REPLACEMENT (ALUM. TILT)

REMOVAL
1. Remove steering wheel as directed previ

ously under "Steering Wheel Replacement."
2. Disconnect horn wire term inal at horn con

tact ring.
3. Remove horn contact ring from  top of 

steering column bearing support, by prying evenly 
around contact ring with a screw driver.

4. Remove spacer sleeve  from  steering shaft 
by spreading slightly and lifting up sim ultaneously.

5. Remove three screw s which attach bearing 
support to column base and rem ove support a s 
sem bly.

6 . Extract bearing from support by tapping 
with a light hammer and drift pin or a round object 
that w ill bear evenly on the outside race only.

NOTE: DO NOT exert p ressu re on the inside 
race of the bearing as this w ill damage bearing.

INSTALLATION
1. Insert bearing into support with extension  

side up. P ress  or tap bearing into support by ap
plying p ressu re evenly to the outer race of the 
bearing.

NOTE: DO NOT exert p ressu re  on the inner 
race of the bearing as it could cause damage to the 
bearing.

2. Position the support to steering column 
base, noting location of the horn w ire cut out, then 
install three attaching screw s. Torque screw s to
20 to 25 inch-pounds.

3. P r e ss  horn contact ring assem bly evenly 
into top of support, keeping horn w ire connection 
in proper alignment, and connect horn w ire.

4. Position spacer sleeve  on steering  shaft 
and apply pressure downward until it lightly con
tacts bearing inner race.

5. Install steering wheel as described previ
ously in "Steering Wheel Replacement."

STEERING COLUMN HOUSING 
AND LOWER BEARING 

REPLACEMENT (ALUM. TILT)

REMOVAL
1. Remove steering wheel as explained previ

ously under "Steering Wheel Replacement."
2. Remove steering shaft upper bearing r e 

tainer assem bly as explained previously under 
"Steering Column Upper Bearing Replacem ent.”

3. Remove four screw s and w ashers which
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STEERING SYSTEM 9-21

Figure 26—Pitman Arm Installed IConventional Cab Models)

attach steering column trim  panel to column sup
port. Remove trim  panel.

4. Remove four bolts, lock w ashers and flat 
w ashers which attach steering column tilt quick 
re lea se  bracket to steering column support. Sup
port column assem bly to prevent housing and shaft 
assem bly from  pivoting into driver’s seat.

5. Lift column housing from  steering shaft. If 
desired, lower bearing seat and spring (fig. 25) can 
be rem oved from shaft.

6 . Lower bearing can be removed from  the 
steering column housing by tapping on the outer 
race, of the bearing with a long punch, from  the 
opposite end of the housing.

INSTALLATION
1. Position bearing, with the flat side inserted  

f ir s t  into the bore of the housing.
2. P ress  or tap the bearing evenly into place 

using a round tubular tool that w ill exert force on 
the outer race of the bearing.

3. Install lower bearing seat and spring (fig. 
28) if previously removed.

4. Slide column housing and bearing assem bly  
onto steering shaft.

5. Align steering column tilt quick re lea se  
bracket holes with steering column support and in
sta ll four attaching bolts, lock w ashers, and flat 
w ashers. Tighten bolts to 25 to 30 foot-pounds 
torque.

6 . Position steering column trim  panel in 
place and install four attaching screw s and w ashers.

7. Install steering shaft upper bearing retainer  
assem bly as explained previously under "Steering 
Column Upper Bearing Replacement."

8 . Install steering wheel as explained previ
ously under "Steering Wheel Replacement."

STEERING WHEEL“ CLUNKING” 
NOISE

When steering wheel "clunking" noise is  ex
perienced and is  accompanied by up-and-dow n  
movement of the steering wheel, it is  possib le  that 
the mast jacket clam ps and lower steering  shaft 
clamp need adjusting. The "clunking" is  caused by 
up-and-down movement of upper and lower shaft 
joints and can be elim inated as follows:

1. Loosen m ast jacket clam ps at dash and 
firew all.

2. Push steering wheel down until a ll up and 
down movement has been removed.

3. Tighten clamp at dash; then tighten clamp 
at fire  w all (if used).

4. Adjust "stop" clamp at bottom of steering  
shaft to allow 0.005" to 0.030" up and down move
ment of the upper shaft assem bly (fig. 21 ).

NOTE: If "clunking" s t ill  ex ists , the yoke and 
sleev e  assem b lies should be d isassem bled, in
spected for wear, and replaced if necessary . This 
is  an important safety procedure which w ill p re
vent internal steering shaft joint interference.
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MECHANICAL STEERING GEAR REPLACEMENT

STEERING SYSTEM 9-22

NOTE: A ll steering gear, and pitman arm  attaching bolts and nuts are im port
ant attaching parts in that they could affect the perform ance of vital components 
and system s, and/or could result in major repair expense. They must be replaced  
with parts of the sam e part numbers or with equivalent parts if replacem ent be
com es necessary . Do not use replacem ent parts of le s se r  quality or substitute 
design. Torque values must be used as specified  during reassem bly to a ssu re  
proper retention of these parts.

If the steering gear cannot be properly adjust
ed, or if during adjustment procedures "lumpy" or 
"rough" action is  noticed, the steering gear must 
be removed from  the vehicle and overhauled. The 
steering gear must be removed from  the vehicle  
for a ll overhaul procedures.

STEERING GEAR REMOVAL

1. Disconnect steering linkage from  Pitman
arm .

2. Scribe an alignment mark on steering gear  
worm shaft and clamp yoke or coupling on steering  
gear lower or interm ediate shaft.

3. Remove bolt attaching lower or interm ed
iate shaft clamp yoke or coupling to steering gear  
worm shaft.

4. On conventional cab models which have P it
man arm  retained with a clamp bolt, nut, and 
specia l hardened w asher, scribe an alignment 
mark across Pitman arm  and shaft (fig. 26). Re
move Pitman arm .

On all other veh icles, rem ove Pitman arm  nut 
and lock washer; then using puller (J-3186), re 
move Pitman arm .

5. Remove bolts, nuts, and lock w ashers, 
which attach steering gear to fram e and rem ove 
steering gear.

STEERING GEAR INSTALLATION

1. P osition  steering wheel in straight-ahead  
position and steering gear in center position. Mark 
on worm shaft should be in 6 o’clock position.

2. Position steering gear on fram e side mem
ber, and at the sam e tim e slide the worm shaft 
into the clamp yoke or cospling on steering lower 
or interm ediate shaft.

IMPORTANT: Check to make sure match 
marks on lower or interm ediate shaft clamp yoke 
or coupling and steering gear worm shaft are  
aligned.

3. Install bolts, nuts, and w ashers which at
tach steering gear to fram e. Tighten bolts to torque 
lis ted  in "Specifications" at end of th is section.

4. Attach lower or interm ediate shaft clamp 
yoke or coupling to steering gear worm shaft with 
bolt; or bolt, nut, and w asher. Tighten bolt or nut 
to torque listed  in "Specifications" at end of this 
section.

5. On conventional cab m odels which have 
Pitman arm  retained with a clamp bolt, nut, and 
w asher, install Pitman arm  on shaft with match 
marks aligned. Install bolt, nut, and washer and 
tighten to torque specified  in "Specifications" at 
end of this section .

On a ll other veh icles Pitm an arm  and Pitman 
shaft have matching blank serrations which must 
be aligned. With Pitman arm  and shaft aligned, 
p ress  Pitman arm onto shaft and install washer 
and Pitman shaft nut. Tighten nut to torque sp eci
fied in "Specifications” at end of this section.

STEERING COLUMN SLIP SPLINE

NOTE: Whenever the slip  spline is  d isassem 
bled, be careful to align the locating arrows on 
each half when reassem bling (fig. 27). This is  nec
essa ry  to ensure proper universal joint phasing.

DISASSEMBLY
1. Pry the dust cap tabs out of the retaining 

groove and pull the two halves apart.
2. Remove the split nylon retaining washer, 

sp lit sea l, and dust cap from shaft.

ASSEMBLY
1. Position the dust cap on the male splined  

shaft so that retaining tabs face the groove of the 
mating fem ale shaft.

2. Install the sp lit nylon washer by carefully  
spreading the split ends over the shaft.

3. Carefully spread the fe lt sea l over the shaft, 
noting that the split nylon washer w ill contact both 
the dust cap and the sea l.

4. Thoroughly clean both m ale and fem ale  
spline surfaces and lubricate with ch assis grease  
before assem bly.

5. Slide the two shafts together taking note 
that the alignment arrows are matched (see  fig. 27).

6 . Bend the dust cap retaining tabs into the 
groove.
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STEERING SYSTEM 9-23

Figure 27—Steering Shaft Lower Slip Spline

PITMAN ARM REPLACEMENT 

(CLAMP BOLT TYPE)
REMOVAL

1. Remove cotter pin, nut, and washer from  
connecting link to Pitman arm  ball stud.

2. Remove ball stud from  Pitman arm  by 
striking with a hammer on edge of Pitman arm  
adjacent to ball stud, while using a  large hammer 
as a back-up tool on the opposite edge of arm .

NOTE: DO NOT hammer on the Pitman arm  
without supporting, or backing arm up with a heavy 
object as damage could occur to steering gear.

3. Remove Pitman arm clamp bolt nut, wash
er, and bolt.

4. If necessary , in sert a wedge-shaped tool 
into the Pitman arm  split and spread slightly. Re
move Pitman arm  from  shaft by tapping lightly on 
the back-side of the Pitman arm .

INSTALLATION
1. Note direction of connecting link ball stud 

tapered hole. Small end of the tapered hole should 
face toward left side of the vehicle.

2. Position Pitman arm on the sector shaft, 
being careful to align serrations, and lightly tap

arm  until Pitman arm  clamp bolt hole and groove 
in sector shaft are in alignment.

NOTE: DO NOT hammer excessively  to force  
Pitman arm onto sector shaft. It may be necessary  
to slightly spread the Pitman arm  to facilitate in
stallation.

3. Install bolt, washer, and nut and tighten nut 
to 90-110 foot-pounds torque.

4. Connect connecting link ball stud to Pitman  
arm , install w asher, and tighten nut to 125-150 
foot-pounds torque. Advance to next slot and install 
new cotter pin.

PITMAN ARM REPLACEMENT 
(TAPERED SHAFT TYPE)

REMOVAL
1. Remove cotter pin and nut from  connecting 

link to Pitman arm ball stud.
2. Remove ball stud from  Pitman arm by 

striking with a hammer on edge of Pitman arm  
adjacent to ball stud, while using a larger hammer 
as a back-up tool on the opposite edge of arm.

NOTE: DO NOT hammer on the Pitman arm  
without supporting, or backing arm  up with a heavy 
object as damage could occur to steering gear

3. Remove Pitman shaft to Pitman arm  r e 
taining nut and lock washer.

4. Using puller (J -21143), rem ove Pitman arm
NOTE: Be sure to inspect Pitman shaft and in

ternal serrations for worn or damaged areas.

INSTALLATION
1. Position Pitman arm on Pitman shaft, being 

careful to properly align .serrations.
2. Install lock washer and nut and torque to 

"Specifications" listed  at end of this section .
3. Install connecting link ball stud to Pitman 

arm  and torque nut to "Specifications" listed  at 
end of this section.

4. Install cotter pin in connecting link ball nut.
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STEERING SYSTEM 9-24

SPECIFICATIONS

M a k e ....................................................................................
T y p e ...................................................................................
Stee ring Gear A d ju s tm e n ts :

W orm  Bearings 
Pu ll to K ee p W heel M o v in g . . .  
En d  C ove r S h im  Th ickne ss

(5 6 8 -D -G e a r O n l y ) ..........................
Sector Gear Lash

Pull O ve r C e n te r ....................................
La sh  A d ju s te r S h im  Th ickn e ss

Idler Le v e r B ushing 
T i lt  Cab M o d e ls ..............................................

. Saginaw  S te e rin g  G e a r Division 
Recirculating Ball and Sector N u t

....................................................... IV? to 2 L b s .

. . .  .0 .0 0 2 ", 0 .00 5 ", 0 .0 1 0 " , 0.030"

2 34  to 3 ‘/4 Lb s . 
.0 .0 6 3 ", 0.065" 

0 .0 6 7 ", 0.069"
W idth I .D . O .D .
0 .74 0 " 1 .12 5 " 1.3 1 2 '
0 .76 0 " 1 .1 2 6 " 1.3 13 '

TORQUE SPECIFICATIONS

TYPE  OF TORQUE TYPE  OF TORQUE
LOCATION PART (FT .-LBS .) LOCATION PART (FT .-LBS .)

S te e rin g W heel N u t .............................................................. N u t 45-50 Id ler L in k  to Id le r Le v e r S t u d * ............................. N u t 125 -15 0
S te e rin g C olu m n  P ivo t B o lt C on ve n tion al Id ler L e v e r  to Fra m e  S t u d ........................................... N u t 110 -1 3 0

Cab Models Alum . Tilt Bolt 8 -10 Id ler Le v e r to Id ler Le v e r Bracke t S t u d * N u t 175
Stee rin g Colum n Release Bolt T ie  Rod to Stee rin g  A r m  S t u d *

C onve ntiona l Cab M o d e ls ....................................... N u t 8 -10 Exc e p t F -0 70  F ro n t A x l e ........................................... N u t 125-150
S u p p o rt B ra cke t to In s tru m e n t Panel W ith F -0 7 0  F ro n t A x l e ................................................. N u t 230-250

Steel T ilt  Cab M o d e ls .................................................. Bolt 20-25 T ie  Rod En d  C lam p Bolt
S tee rin g C olum n S u p p o rt Bearing Exc e p t F -0 7 0  F ro n t A x l e .......................................... N u t 60-80

Cap Bolts—Alum . Tilt .............................................. Bolt 20-25 W ith F -0 7 0  F ro n t A x l e ................................................. N u t 80-100
M a s t-Ja c k e t M o u n tin g  C lam p to Su p p o rt S tee rin g A r m  to A x le  S t u d *

B ra cke t T ilt  Cab M o d e ls .......................................... Bolt 15-20 Exc e p t F -0 70  F ro n t A x l e ........................................... N u t 400
Stee ring U p p e r S h a ft Lo w e r Bearing W ith F -0 7 0  F ro n t A x l e ................................................. N u t 180-240

S to p  B o l t .................................................................................... N u t 8 -12 S tee rin g Gear to Fra m e  B olt
S tee rin g S h a ft C oup ling to W orm  S h a ft C onventional Cab M o d e ls ....................................... N u t 50-60

C lam p ........................................................................................... Bolt 35-40 Steel T ilt  Cab M o de ls and A lu m . T i l t ___ N u t 9 0 -110
S te e rin g  S h a ft  S lip Y o k e  to W o rm  S h a ft S te e rin g G e a r:

C lam p B o lt ................................................................................ N u t 40-50 Lash A d ju s te r  S c r e w .................................................... N u t 25-35
In te rm e d iate  S h a ft to  W orm  S h a ft  Clam p S ide  C o ve r to H o u s in g ................................................. B o lt 25-35

B olt Series T V - 7 0 ............................................................. N u t 35-45 En d  C o ve r to H o u s in g .................................................. B o lt 35-45
Exc ep t Series T V - 7 0 ....................................... N u t 40-45 W orm  Bea ring A d ju s te r  S c re w ......................... N u t 7 0 -1 1 0

Ste e rin g  U p p e r S h a ft to  Lo w e r S h a ft B a c k -u p  A d ju s te r  S c re w ........................................... N u t 30-50
C lam p B o lt ................................................................................ N u t 30-35 P itm a n  A r m  to S h a ft :

D ra g  L in k  to P itm an  A r m  S t u d * .......................... N u t 12 5 -15 0 5 5 3 - D - 1 7 ....................................................................................... N u t 18 5 -2 15
D ra g  L in k  to S te e rin g A r m  S t u d * ....................... N u t 12 5 -15 0 5 5 3 -D -8 1 Pinch B o lt ....................................................... N u t 10 0 -1 10
D ra g  L in k  to Id ler L e v e r  S t u d * ............................. N u t 12 5 -15 0 5 5 4-D -6  Pinch B o lt .......................................................... N u t 10 0 -110
D ra g  L in k  C la m p  Bolt 5 6 8 -D -3 1 ....................................................................................... N u t 250-300

Exc e p t F -0 7 0  or F-090 F ro n t A x l e ................ N u t 65-75 5 6 8 -D -4 5 ....................................................................................... N u t 250-300
W ith F-0 7 0  or F-090 F ro n t A x l e ....................... N u t 55-56 5 6 8 -D -4 6 ....................................................................................... N u t 250-300

C onnecting Rod to P itm an  A rm  S t u d * .  . N u t 12 5 -15 0 5 6 8 -D -7 3 ....................................................................................... N u t 250-300
Conne cting Rod to S te e rin g  A r m  S t u d * . . . N u t 12 5 -15 0 5 5 5 -D -3 7 Pinch B o lt ....................................................... N u t 9 0 -110
Id ler L in k  to P itm an  A r m  S t u d * ........................... N u t 12 5 -15 0

*T ig h te n  to Specified T o rq u e , Th e n  A d va n c e
to  N e x t  A lig n in g  S lo t and Install N e w  C o tte r P in .
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STEERING SYSTEM 9-25

NOTE: All steering component attachments 
are important attaching parts in that they could 
affect the performance of vital components and 
systems, and/or could result in major repair 
expense. They must be replaced with parts of 
the same part numbers or with equivalent parts 
if replacement becomes necessary. Do not use 
replacement parts of lesser quality or substitute 
design. Torque values must be used as specified 
during reassembly to assure proper retention of 
these parts.
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STEERING SYSTEM 9-26

POWER STEERING
GENERAL

The power steering system  provides automatic 
hydraulic assistan ce  to the turning effort applied 
to the mechanical steering system .

On all m odels, except those equipped with the 
F-160 front axle, the power steering system  con
s is t s  of a control valve, power cylinder and a hy
draulic pump used in conjunction with the steering  
gear.

A typical power steering system  used on con
ventional cab models is  shown in figure 1 and a 
typical power steering system  as used on stee l 
tilt cab models is  shown in figure 2 .

NOTE: On Series 70 and 80 tilt cab m odels, 
a connecting rod is  used between the Pitman arm  
and left steering arm and an axle-m ounted power 
cylinder is  used.

On som e m odels equipped with the F-160 front 
axle, the power steering system  consists of a con
tro l valve, hydraulic pump, and two side-m ounted  
power cylinders. The left-hand cylinder socket is  
attached to the Pitman arm  and the right-hand cy l
inder socket is  attached to an idler arm.

Figure 1—Power Steering System (Conv. Cab Models) (Typical)

The power steering system  is  a com plete In
line unit. The steering shaft, hydraulic valve, 
worm, and ball nut are in a line, making a com 
pact, space-saving steering gear. The recircu lat
ing ball-type mechanical steering  gear is  used in 
conjunction with the control valve.

The power steering w ill not operate without 
driver guidance; therefore when turning effort is  
relieved , the front wheels return to neutral or 
straight ahead position.

On all models except those equipped with the 
F-160 front axle, the power cylinder is  actuated 
by operation of the control valve which supplies 
hydraulic fluid to either side of the power cylinder 
piston as required, depending on the position of the 
valve. The p ressu re used to operate this system  
is  supplied by either a vane-type or slipper-type  
fluid pump.

On som e veh icles equipped with the F-160 front 
axle, the power cylinder is  actuated by operation 
of the control valve which supplies hydraulic p res
sure to a junction block which in turn supplies 
hydraulic fluid to the right and left power cylinders 
as required, depending on the position of the valve. 
The pressure used to supply this system  is  sup
plied by a vane-type oil pump which is  belt-driven  
from  the engine crankshaft pulley, or direct gear 
driven, in conjunction with other a ccesso r ie s .

If for any reason the power steering system  
should fail, the control valve "locks up" and the 
steering gear operates manually, giving the driver  
full control of the vehicle. Response of the ste e r 
ing gear in effort applied to the steering wheel has 
been greatly increased. This fast response gives 
the driver greater control of the vehicle.

The 568-DV type steering gears are equipped 
with a worm nut "stop," countersunk at each end 
of the worm shaft, to prevent the worm ball nut 
from  bottoming on extrem e turns. A back-up ad
juster is  used to keep the worm shaft from  flexing  
up and down.

MAINTENANCE

The power steering system  requires little  
maintenance. However, the hydraulic system  should 
be kept clean to insure maximum operating per
formance and trouble-free serv ice . Periodic in
spection to check for leaks should also be made.

At regular intervals the pump hydraulic fluid 
level in the reservoir  should be checked and fluid 
added when required. Refer to LUBRICATION 
(SEC. 0) for type of fluid to be used, method, and 
intervals for filling.
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STEERING SYSTEM 9-27

On all hydraulic pump m odels, the fluid r e se r 
voir either encases the pump or is  mounted on top 
of the pump. An additional reservoir is  mounted on 
a bracket attached to the radiator support on con
ventional cab m odels or to the transm ission  con
trol island panel front support on tilt cab m odels.

When the slightest evidence of dirt, sludge, 
or water is  discovered in the system , drain and 
refill with clean hydraulic fluid recommended in 
LUBRICATION (SEC. 0). To drain system , discon
nect fluid lines at power cylinder. Air in the fluid 
system  w ill cause spongy action and noisy oper
ation. When any hose has been disconnected or 
when fluid has been lost for any reason, the s y s 
tem  must be bled after adding fluid. B leed system  
as directed later in this section under "Bleeding 
Hydraulic System .” Should the power steering sy s 
tem  becom e inoperative due to lo ss  of hydraulic 
fluid, pump pressure line should be re-routed from  
pump outlet directly back to pump reservo ir  or 
disconnect drive belt.

IMPORTANT: Do not operate pump without 
fluid in pump reservo ir .

The hydraulic pump, control valve, and power 
cylinder do not require adjustment on the vehicle. 
The only adjustments are on the steering linkage. 
Adjustment of these parts are normally required  
only when the units have been removed or d is
connected.

NOTE: These adjustments, with the exception 
of the power cylinder piston rod end, are the sam e  
as previously described in "MECHANICAL STEER
ING" of this group.

Wheel alignment must be maintained to proper 
specifications. R efer to "FRONT END ALIGN
MENT" (SEC. 3A) of th is manual for proper pro
cedures for checking front end alignment. Im
proper tire  inflation w ill also affect operation of 
the power steering . The t ir e s , therefore, should 
be checked at regular intervals.

B ecause of the power a ss is t  from  the power 
steering system  it is  m ore difficult to detect de
fects in the steering system . Therefore, periodic 
maintenance is  very important on a vehicle having 
power steering.

BLEEDING HYDRAULIC SYSTEM

When a power steering pump or power cylin
der has been installed or a disconnected oil line 
has been reconnected, the air that has entered the 
system  must be bled out before the vehicle is  again 
operated. If air is  allowed to remain in the hy
draulic fluid system  noisy and unsatisfactory oper
ation of the steering system  w ill resu lt. B leed air  
from  the hydraulic system  as follows:

NOTE: When hydraulic fluid is  added to power

Figure 2—Power Steering System 
ISteel Tilt Cab Models) ITypical)

steering system , fluid should be poured through a 
200 m esh w ire screen . U se only the hydraulic fluid 
recommended in LUBRICATION (SEC. 0).

1. F ill pump fluid reservoir  to proper level 
and let fluid remain undisturbed for about two 
minutes.

2. R aise front end of the vehicle so that front 
wheels are off the ground.

3. Turn w heels to right and left to wheel 
"stops" to elim inate a ir  pockets in the power cy l
inder. Continue this operation until fluid in r e se r 
voir stops bubbling. Maintain fluid lev e l during 
th is operation.

4. Start the engine and run at idle for two 
minutes, turn w heels to right and left as before.

Figure 3—Checking Pump Hydraulic Pressure 
(Vane Type Pump) ITypical)
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STEERING SYSTEM 9-28

Figure 4—Checking Pump Hydraulic Pressure 
(Slipper Type Pump) (Typical)

DO NOT HIT THE WHEEL STOPS. Recheck fluid 
level. Recheck hoses and connections for leaks. 
Continue this operation until fluid in reservo ir  is  
clear.

5. Increase engine speed to approximately 
1500 rpm and continue running at this speed until 
a ll signs of air bubbles cease to appear in r e ser 
voir. Turn w heels (off the ground) to right and left. 
DO NOT HIT THE WHEEL STOPS.

6 . Lower the vehicle and turn w heels on the 
ground. Recheck for leaks.

7. Check fluid level in reservoir  and refill.

HYDRAULIC PRESSURE TEST

VANE-TYPE HYDRAULIC PUMPS
1. Disconnect p ressu re  hose from fitting at 

the hydraulic pump. Connect a 0 to 2000 p si p res
sure gauge (J-22181) between the p ressu re hose 
and the pump p ressu re port. Leave valve in p res
sure gauge line open (fig. 3).

2. B leed steering hydraulic system  to rem ove 
a ll air from  p ressu re  line as directed previously  
under "Bleeding Hydraulic System."

3. Start engine and run at id le speed. Turn 
w heels through normal operating range severa l 
tim es until the hydraulic fluid tem perature reaches 
170°F. When fluid tem perature reaches 170°F., 
c lo se  valve in p ressu re  gauge line and observe 
reading on p ressu re gauge. P ressu re  reading should 
be within lim its listed  under "P ressure R elief

Valve" in "Specifications" at end of this section .
4. Open the valve in p ressu re  gaugeline. Turn 

wheels to extrem e right and left against "stops" 
(with wheels on ground). At extrem e right or left 
position, the pressure reading should be within 
lim its listed  under "P ressure R elief Valve" in 
"Specifications” at end of this section.

SLIPPER-TYPE HYDRAULIC PUMP
1. Disconnect hydraulic pump to steering gear 

p ressu re line at pump. Connect a 0 to 2000 psi 
p ressu re gauge (J-22181) to the pump outlet; then 
connect a shut-off valve between the p ressu re  
gauge and p ressu re  line (fig. 4). Make sure all 
connections are tight and that shut-off valve is  
fully open.

NOTE: The pressure gauge must be installed  
between the pump and the shut-off valve.

2. Start the engine and runfor severa l minutes 
at idle speed. Turn w heels from  right to left sev 
eral tim es to expel all air from  system  and to 
bring fluid tem perature to approximately 170°F.

3. C lose shut-off valve and observe p ressu re  
gaugfe. P ressu re  should be 1000 to 1100 p si.

NOTE: Do not c lo se  valve for more than a few  
seconds, as th is would increase fluid tem perature 
and cause excessive  pump wear.

4. Open shut-off valve; then turn w heels to 
extrem e right and left with w heels on ground. At 
extrem e positions, the maximum p ressu re reading 
should be within above lim its.

5. If pressure is  greater than 1100 psi or le ss  
than 1 0 0 0  p si, replace the p ressu re re lie f valve 
and repeat the test. If p ressu re is  s t i l l  not within 
lim its specified , rem ove the pump and d isassem ble.

PUMP DRIVE BELT

MAINTENANCE
The drive belt must be kept at proper tension. 

A loose  belt w ill reduce output of the hydraulic 
pump, while a tight belt w ill cause eventual bear
ing failure. A regular, periodic inspection is  rec
ommended to check condition of drive belt. Replace 
belt if frayed or badly worn.

ADJUSTMENT
NOTE: When adjusting a new drive belt, adjust 

tension to "New" belt specifications, turn engine 
over severa l tim es, then reset belt to "New" sp eci
fications specified  below:

1. Adjusting Poly-V  B elt Using 
Strand Gauge (J-23586)

NOTE: Gauge should be placed at the center 
of the greatest span of the belt.

a. Loosen pump mounting bolts.
b. If "Used" belt, position pump to obtain 78 

to 88  pounds.
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STEERING SYSTEM 9-29

c. If '.'New" belt, position pump to obtain 103 
to 113 pounds.

d. Tighten pump attaching bolts firm ly.

NOTE: A Poly-V  belt is  considered "Used" 
after one-hour's operation or approximately 50 
m iles operation.

2. Adjusting Ordinary V -B elt 
Using Strand Gauge (J-23573)

NOTE: Gauge should be placed at the center 
of the greatest span of the belt.

a. Loosen pump mounting bolts.
b. If "Used" belt, position pump to obtain 80 

to 90 pounds.
c . If "New" belt, position pump to obtain 120 

to 130 pounds.
d. Tighten pump attaching bolts firm ly.

NOTE: A V -belt is  considered "Used" after

The 553-DV and 568-DV type power steering  
gear assem b lies are basically  the sam e except for 
s iz e  and mounting. The 568-DV type steering gear 
incorporates a back-up adjuster to prevent the 
worm shaft from  flexing up and down and "stops” 
are countersunk at each end of the worm shaft to 
prevent the ball nut from  bottoming on extrem e 
turns. Refer to "Model Application" at end of this 
section for steering gear application.

CONTROL VALVE

The power steering system  control valve is  
mounted on top of the steering gear housing and is  
activated by a torsion bar that tends to keep the 
valve in neutral position. Should the torsion bar 
break, the spool and valve body "lock up" into a 
com plete unit that then operates mechanically.

The valve shown in figure 5 is  an open-cen- 
tered, rotary-type, three-w ay valve. The spool is  
held in the neutral position by means of the torsion  
bar. The spool is  attached by means of a stud fas
tened to one end of the torsion bar and the valve 
body to the other end. Twisting of the torsion bar 
allows the spool to displace in relation to the valve 
body, thereby operating the valve.

tw o-hour's operation or approximately 50 to 100 
m iles operation.

TUBES, HOSES, AND FITTINGS

Stationary tubes and flexible hoses are used  
to carry hydraulic fluid through the power steering  
system . These tubes and hoses connect the steer 
ing gear to the power cylinder and hydraulic pump.

NOTE: On som e vehicles equipped with the 
F-160 front axle, and junction block is  used be
tween the control valve and right and left power 
cylinders. Tag each tube or hose prior to rem oval 
to insure installation in sam e relative location.

All tubes, hoses, and fittings should be inspec
ted for leakage at regular intervals. Fittings must 
be tightened to torque listed  in "Specifications" at 
end of th is section. Make sure c lip s, clam ps, and 
unions supporting tubes and hoses are in p lace and 
properly secured.

CONTROL VALVE OPERATION

When the valve is  in neutral or straight-ahead  
position, the fluid flows from pump through the 
open-center valve, and back to pump reservoir , 
without traveling through the power cylinder. This 
open-center position of the valve reduces pump 
lo s se s  to a minimum. Valve is  in open-center p o si
tion at a ll tim es except when turning. The power 
cylinder is  always full of fluid, which acts as a 
cushion to absorb shocks so that they are not trans
ferred  to the driver. This fluid lubricates all of the 
internal components of valve, making it unneces
sary  to lubricate the valve.

With the steering wheel turned to the right, the 
torsion bar is  deflected, changing the relationship  
of the spool grooves and valve body grooves with 
each other. The right-turn grooves of the spool 
are closed off from  the return grooves and opened 
to the pressure grooves. The left-turn grooves of 
the spool are closed  off from  the p ressu re  grooves 
and opened to the return grooves. This causes the 
fluid to flow into the appropriate half of the power 
cylinder, overcom ing the tire  friction in that di
rection . The fluid in the opposite end of the cylinder 
i s  sim ultaneously forced out through the valve and 
back to the pump reservo ir .

POWER STEERING GEAR AND CONTROL VALVE

NOTE: These control valve and Power Steering Gear fasteners are important 
attaching parts in that they could affect the perform ance of vital components and 
system s, and/or could result in major repair expense. They must be replaced with 
one of the sam e part number or with an equivalent part if replacem ent becom es 
n ecessary . Do not use a replacem ent part of le s se r  quality or substitute design. 
Torque values must be used as specified  during reassem bly to assure proper r e 
tention of this part.
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STEERING SYSTEM 9-30

The greater the resistance to turning between 
the road surface and front w heels, the more the 
valve spool is  displaced and the higher the fluid 
pressure is  on the resistin g  side of the piston. 
Since the amount of valve displacement and conse
quently the amount of hydraulic p ressu re built in 
the cylinder is  dependent upon the resistance to 
turning, the operator is  assured of the proper 
amount of smooth hydraulic a ss is t  at a ll tim es. 
The instant the operator stops applying steering  
effort to the steering wheel, the valve is  returned 
to its  neutral position by the torsion bar. The fluid 
p ressu re is  equalized on both sid es of the piston 
when the torsion bar returns to neutral position. 
The w heels return to a straight-ahead position due 
to the steering geom etry of the vehicle.

When the steering wheel is  turned to the left, 
the fluid flow in the valve is  the sam e as when 
making a right-turn but takes place in the opposite 
direction. Parking pressu re, the most difficult of 
turning conditions, should range from  900 to 1000 
p si on all vane type hydraulic pump m odels except 
235-P -124, 235-P -43 and 235-P -47. P arkingpres- 
sure should range from 1 1 0 0  to 1 2 0 0  p si on pump 
m odels 235-P -43 , 235-P -124, and 235-P -47 . On 
slipper-type pump m odels, parking p ressu re should 
range from  1 0 0 0  to 110 0  p si, depending upon the

road surface, vehicle weight, and p ressu re relief 
setting in the pump. During normal straight-ahead  
driving, the steering wheel effort w ill be approx
im ately the sam e as manual effort under the sam e 
conditions. The control valve w ill give the driver 
a smooth transition through the driving range of 
wheel effort and w ill retain the "road-feel n eces
sary for effortless driving."

POWER STEERING GEAR 
REPLACEMENT

REMOVAL
1. Mark steering gear worm shaft and coupling 

or clamp yoke on steering gear lower or interm ed
iate shaft so they can be assem bled in sam e posi
tion when steering gear is  reinstalled .

2. On conventional cab m odels, disconnect 
drag link and power cylinder socket end from  P it
man arm .

On tilt cab m odels, rem ove cotter pin and nut 
attaching connecting rod or idler link to Pitman 
arm . U se a hammer to tap connecting rod or idler  
link loose  from  Pitman arm.

1 Valve Body
2 Top Cover
3 Valve Spool
4 Valve Spool Dampener
5 Upper Thrust Bearing
6 Spool Spring
7 Stub Shaft Seal
8 Seal Retaining Ring
9 Stub Shaft

10 Torsion Bar Pin
11 Torsion Bar Sleeve
12 Torsion Bar Seal
13 Seal Back-up Washer
14 Needle Bearing
15 Adjuster Plug Lock Nut
16 Adjuster Plug
17 O-ring Seal
18 Torsion Bar
19 Valve Body Ring
20 Back-up Seal
21 Valve Assembly
22 Torsion Bar Cap
23 Back-up Washer
24 Worm Bearing
25 Worm Oil Seal TPM-9060

25 24

Figure S—Power Steering Control Valve (Type 553-DV) (Typical)
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STEERING SYSTEM 9-31

3. On all m odels, remove steering shaft to 
steering gear worm shaft clamp bolt. Bend tangs 
on dust cap away from  the yoke tube, then ra ise  
shaft and yoke off steering gear worm shaft.

4. Remove Pitman arm  pinch bolt, nut, and 
specia l washer; or the Pitman arm to shaft nut and 
w asher. Use puller (J-21143) to remove the Pitman 
arm .

5. Drain as much fluid as possib le from  the 
steering gear.

6 . Disconnect control valve to pump return 
tube, pump to control valve pressure tube, and 
control valve to power cylinder right and left turn 
tubes from control valve ports.

IMPORTANT: Cover or plug exposed tubes and 
ports to prevent dirt from  entering the hydraulic 
system .

7. Remove bolts, nuts, and w ashers which at
tach steering gear assem bly to frame left side  
member. Remove steering gear and control valve 
assem bly.

INSTALLATION
1. Position steering wheel in straight-ahead  

position and steering gear in center position.
2. Position steering  gear on fram e left side 

m ember, at the sam e tim e sliding the worm shaft 
into the clamp yoke or coupling. Check to make 
sure the alignment marks are in line.

3. Install bolts, nuts, and w ashers attaching 
steering gear to fram e left side member. Tighten 
bolts to torque listed  in "Specifications."

4. Attach interm ediate shaft clamp yoke or 
coupling to steering gear worm shaft with bolt,

TROUBLESHOOTING THE 

NOISE

Several different types of noise may be heard 
with the control valve steering gear. Troubleshoot 
n oises as follows:

RATTLE OR CHUCKLE
1. Cause could be loose adjustment. Make ad

justment as follows:
(a) On 553-DV type steering gears, adjust 

thrust bearing preload.
(b) On 568-DV type steering gears, adjust 

worm bearings and sector gear lash.

2. N oise could be caused by steering gear 
being loose on fram e.

(a) Check steering gear installation as des
cribed earlier in this section under "Steer
ing Gear Replacement."

nut, and washer. Tighten bolt to torque listed  in 
"Specifications" at end of this section.

5. Move dust cap down on yoke tube and bend 
tangs down to secure in position.

6 . If not previously installed, position Pitman 
arm  on Pitman shaft.

NOTE: Pitman arm  and shaft have matching 
blank serrations which must be aligned. Align 
previously made scrib e marks on Pitman arm  and 
shaft, then install Pitman arm  on shaft and secure  
with pinch bolt, specia l hardened washer, and nut. 
Tighten nut to torque listed  in "Specifications" at 
end of th is section.

On all other v eh ic les, install washer and nut 
to attach Pitman arm  to Pitman shaft. Tighten nut 
to torque listed  in "Specifications."

7. On conventional cab m odels, connect drag 
link to Pitman arm. Adjust drag link as explained 
in "MECHANICAL STEERING" section  of this 
manual. Connect power cylinder end socket a s 
sem bly to Pitm an arm.

8 . On tilt cab m odels, connect idler link or 
connecting rod to Pitman arm and attach with nut. 
On Alum. T ilt see  m echanical installation. Tight
en nut to 125 to 150 foot-pounds, advance to the next 
aligning slot and install new cotter pin to secure nut.

9. Connect control valve-to-pum p return tube, 
pum p-to-control valve p ressu re  tube, and right- 
and left-turn tubes from  power cylinder or junction 
block to control valve ports. Tighten fittings to 
torque recommended in "Specifications" at end of 
th is section.

10. B leed the system  and bring fluid toproper  
level as described under "Bleeding Hydraulic Sys
tem" previously in this section.

POWER STEERING GEAR

(b) Torque steering gear mounting bolts to 
the torque specified  under "Specifications" 
at end of this section.

3. Coupling pin stops hitting against the upper 
flange could also  cause th is type of noise. Realign
ment of the shaft with the gear or an endwise ad
justment of shaft should correct this condition.

NOTE: A slight rattle may occur on turns b e
cause of the increased lash off the high point. This 
is  norm al.

HISS
There is  som e noise in a ll power steering  

gears which cannot be elim inated. One of the most 
common is  the "hissing" sound, most evident at 
standstill parking, with w heels at end of travel. The 
"hissing" noise is  usually caused by a faulty valve.
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STEERING SYSTEM 9-32

Do not replace the valve unless the "hiss” is  
extrem ely objectionable, since the replacem ent 
valve w ill a lso  have a slight "hissing" noise. Be 
sure, however, that the steering shaft and gear 
are properly aligned as the shaft rotates, since  
misalignm ent w ill transm it the "hissing" noise  
into the cab.

VALVE SQUAWK
Valve squawk when turning or when recover

ing from  a turn may be causedbya worn dampener 
ring on the valve spool or by a loose or worn valve 
body. In both cases replace faulty parts.

STEERING GEAR LEAKS

INTERNAL LEAKS
High internal leakage w ill cause a momentary 

increase in the steering effort when turning the 
wheel fast. If this situation should occur, replace  
the control valve.

EXTERNAL LEAKS
To determ ine the source of external leaks, 

thoroughly clean the steering gear and inspect.

Figure 6—Power Steering Hydraulic Pump Installed (Typical)

External leakage may be due to loose hose con
nections or damaged hose, adjuster plug sea ls  or 
torsion  bar sea ls . C orrect external leaks as follows:

CAUSE REMEDY
1. Loose hose connections . Tighten Connections
2. Damaged hose ..............................Replace Hose
3. Damaged adjuster plug sea ls  . . Replace Seals
4. Damaged torsion bar sea l . . . Replace Seal

STEERING GEAR MALFUNCTIONS

Each of the malfunctions listed  here has a 
number of causes and each cause has a remedy. 
These causes and rem edies are given in "Trouble 
Shooting Quick R eference Chart" later.

1. Hard steering while driving.
2. Poor return of steering.
3. Leads to one side or the other.
4. Momentary increased effort on fast turn.
5. E xcessive  wheel kickback.
6 . Steering wheel jerks.
7. Hard steering when parking.
8 . E ffortless turn.

A positive displacem ent vane-type or slipper- 
type hydraulic pump is  used on veh icles covered  
by this manual. Refer to "Hydraulic Pump Speci
fications" at the end of this section for model ap
plication and capacity of each pump model.

VANE-TYPE HYDRAULIC PUMP 
(EXCEPT MODEL VTM-27)

The vane-type hydraulic pump is  mounted at 
front of engine and is  belt-driven from  the engine 
crankshaft pulley in conjunction with other a c c e s s 
ories (fig. 6).

NOTE: On models equipped with the gear- 
driven air com pressor and generator, a vane-type 
hydraulic pump is  gear-driven from  the engine 
cam shaft.

The o il reservo ir  encases the pump and on 
som e veh icles, an additional reservo ir  is  rem otely  
mounted on the radiator front support or on the 
transm ission  control island support.

POWER STEERING HYDRAULIC PUMP

NOTE: These Power Steering Hydraulic Pump fasteners are important attach
ing parts in that they could affect the performance of vital components and system s, 
and/or could resu lt in major repair expense. They must be replaced with one of the 
sam e part number or with an equivalent part if replacem ent becom es necessary . 
Do not u se a replacement part of le s se r  quality or substitute design. Torque values 
must be used as specified  during reassem bly to assure proper retention of th is part.
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STEERING SYSTEM 9-33

NOTE: On S eries RM -7500, an additional r e s 
ervoir is  rem otely mounted on a bracket attached 
to the air cleaner support.

On som e pump m odels, the drive shaft is  sup
ported by a bushing in the pump housing. On others, 
the drive shaft is  supported by one ball bearing and 
one needle bearing in the pump housing.

The pump rotary group is  the heart of the 
pump and con sists of the drive shaft, rotor, vanes, 
pump ring, thrust plate, and pressure plate. The 
flow control valve is  the nerve center of the pump 
and includes the flow control plunger, flow control 
spring, and the p ressu re  re lief ball and spring. 
This assem bly controls flow and pressure in the 
system .

PUMP OPERATION
NOTE: Refer to figures 7 and 8 .
As the drive shaft rotates the rotor, the vanes 

follow the cam surface in the pump ring. This cam  
con sists of two rising and falling areas which cause 
a com plete pumping cycle  to occur every 180 de
grees of rotation (fig. 7).

The spaces between rotor vanes pick up oil on 
the rising portions of the cam from  two openings 
between thrust plate and pump ring and from  open
ings between the p ressu re  plate and pump ring. 
This o il is  discharged on the falling portion of the 
cam through two openings in the p ressu re  plate 
and two openings in the thrust plate which are con
nected to openings in the p ressu re plate by c r o ss
over holes in the pump ring (fig. 7). The oil p a sse s  
through the p ressu re plate into cavity (1) behind 
it. A portion of th is o il is  directed back through 
other passages in the p ressu re  plate so  that it may 
enter behind the vanes forcing them to follow the 
cam  surface of the pump ring (fig. 8 , View B).

From cavity (1) the oil flows into passage (2) 
which is controlled in s iz e  to provide definitely  
known oil v e loc ities . From passage (2) a certain  
quantity of o il p a sses  through orifice (3) into p a ss
age (8) and then to the steering gear. N otice that 
passage (8 ) is  connected to cavity (10) by passage  
(9). When the quantity of oil exceeds the predeter
mined system  requirem ents, the p ressu re  drop 
through orifice  (3) exceeds force of spring (12), 
flow control plunger (11 ) starts to move back, 
thereby providing flow control through passages
(4), (6), and (7), with (7) being the suction or intake 
part of the pump. Supercharging occurs as a result 
of p ressu re  oil in passage (4) discharging into 
passage (6) at high velocity, picking up the make
up o il from  reservoir  through passage (5) on the 
jet-jump principle. Then, by a reduction of velocity  
in p assages (6) and (7), velocity energy is  convert
ed into supercharge p ressu re  (fig. 8 , V iew B ).

The p ressu re re lie f valve is  contained inside  
flow control plunger (11). If pump p ressu re ex
ceeds a certain predeterm ined p ressu re , the p r e s-

Crossover
Hole

Pump Vanes

Dowel 
Pin Hole

Figure 7—Cross Section of Rotor and Vanes in Pump Body

sure re lie f ball w ill open, allowing a sm all amount 
of oil to flow through p assages (8) and (9), hole 
(13), through flow control plunger (11) and into 
passage (6). This flow of o il causes a pressure  
drop across hole (13), thus creating a pressure  
unbalance which m oves the flow control plunger 
back against spring pressu re, allowing the major 
portion of oil to bypass through passages (2), (4), 
and (6) in the sam e manner as is  accom plished by 
flow control (View B , fig . 8).

Figure 8 , View "A" is  typical of pump oper
ation when the vehicle is  driven at low speed dur
ing a partial turn. The oil pressure cannot build 
up high enough to cause the pressure re lie f valve  
to open as the external circuit s t ill  allows som e  
o il to flow through the system .

Figure 8 , View "B" is  typical of pump oper
ation when vehicle is  driven at high speed. In this 
case , the flow control valve has opened to allow
oil flow in excess of system  requirem ents to by
p ass into intake chamber of the pump.

BELT-DRIVEN PUMP REPLACEMENT 

Removal
1. Disconnect hose at pump and secu re  ends in 

raised position to prevent drainage of o il.
2. Install caps at pump fittings to prevent 

drainage of o il from  pump.
3. Remove drive pulley attaching nut.
4. Loosen mounting bracket to pump bolts.
5. Remove pump drive belt.
6 . Slide pulley from pump drive shaft. DO 

NOT HAMMER PULLEY OFF SHAFT AS THIS 
WILL DAMAGE THE PUMP.

7. Remove bracket to pump attaching bolts 
and rem ove pump.

Installation
1. Position pump a ss  embly on mounting bracket 

with holes lined up and install attaching bolts 
loosely .
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STEERING SYSTEM 9-34

VIEW A-PUMP OPERATION-LOW SPEED

LEGEND

DISCHARGE OIL 12 

SUPERCHARGE OIL 

HIGH PRESSURE OIL 

RESERVOIR AND RETURN OIL

RING-ROTOR LEAKAGE OIL

VIEW B-PUMP OPERATION-HIGH SPEED
T-1166

Figure fi—Power Steering Hydraulic Pump Operation
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STEERING SYSTEM 9-35

2. Slide pulley on drive shaft. DO NOT HAM
MER PULLEY ON SHAFT.

3. Install pulley nut (finger-tight).
4. Connect and tighten hose fittings.
5. F ill pump reservo ir  with fluid recom m end

ed in LUBRICATION (SEC. 0) of this manual.
6 . B leed pump by turning pulley backward 

(counterclockwise as viewed from  the front) until 
all air bubbles cease  to appear.

7. Install pump drive belt over drive pulley.
8 . Adjust belt tension as previously describ

ed, then tighten attaching bolts securely .
9. Tighten drive pulley attaching nut to 25 to 

35 foot-pounds torque.

GEAR-DRIVEN PUMP REPLACEMENT

Removal (Fig. 9)
1. Disconnect hose at pump and secure ends 

in a raised  position to prevent drainage of o il.
2. Install caps at pump fittings to prevent 

drainage of oil from  pump.
3. Remove five bolts and w ashers which attach 

pump and adapter assem bly to flywheel housing, 
then lift pump straight away from  engine to com 
plete rem oval.

NOTE: Drive coupling may com e out with 
pump or it may rem ain on the pump drive hub.

4. Remove drive coupling from pump drive 
hub and rem ove spring from  pump driven hub.

5. If pump driven hub, drive hub, or adapter 
are worn or damaged, rem ove as follows:

a. To rem ove the pump driven hub, rem ove 
nut and washer attaching driven hub to pump, then 
using a suitable puller, rem ove driven hub from  
pump shaft.

b. To separate the adapter from the pump a s 
sem bly, bend bolt lock down, then rem ove three 
bolts and separate pump and adapter.

c. Remove four bolts and w ashers, then pull 
drive hub from engine camshaft gear.

Installation (Fig. 9)
1. If the pump driven hub, drive hub, or adap

ter w ere removed, install as follows:
a. P lace key in pump drive shaft slo t, then 

p ress  pump driven hub onto pump shaft and secure  
with nut and washer. Tighten nut firm ly.

b. Position adapter on pump assem bly and 
secure with three bolts and locks. Tighten bolts 
firm ly, then bend lock to secu re  bolt.

c. Position pump drive hub on engine camshaft 
gear and retainer, then attach with four bolts and 
w ashers. Tighten bolts firm ly.

2. Install spring and coupling in pump driven
hub.

3. Position new gasket on flywheel housing 
opening, then position pump and adapter assem bly  
to flywheel housing opening making sure pump 
driven hub aligns properly with drive coupling. In-

Figure 9—Gear Driven Pump Drive

stall adapter to flywheel housing bolts and tighten 
firm ly.

4. Connect and tighten hose fittings.
5. F ill pump reservo ir  with fluid recom m end

ed in LUBRICATION (SEC. 0) of this manual.
6 . B leed the pump as ejqalained previously  

under "Bleeding Hydraulic System."

VANE-TYPE HYDRAULIC PUMP 
(MODEL VTM-27)

The vane-type hydraulic pump shown in figure
10 is  used on m odels equipped with the 8V-71 
D iese l engine. The pump is  belt-driven from  the 
engine camshaft pulley. The fluid reservoir  is  re 
motely mounted and is  connected to the hydraulic 
system  by hoses.

PUMP OPERATION
Principle components of the pump include the 

p ressu re plate, pump ring, rotor, vanes, and a 
wear plate (fig. 10). The rotor is  driven within the 
pump ring by a drive shaft. As rotor speed in
creased , centrifugal action causes the vanes to 
follow the cam -shaped contour of the pump ring 
(fig. 11). System  p ressu re , fed behind the vanes, 
assu res sealing contact of vanes on cam contour 
of the pump ring during normal operation.
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STEERING SYSTEM 9-36

2 3 4 5 6 7 8

1 Pump Cover A ssem bly
2 Control Valve Spring
3 Control V alve A ssem bly
4 Control Valve O -ring
5 Control Valve Plug
6  V alve R etainer Pin
7 O -ring
8 Pump Body
9 Oil Seal

10 Key
11 Pump Shaft
12 Shaft Bearing
13 Snap Ring
14 O -ring
15 Pump Rotor
16 Rotor Vane (10 Required)
17 Pump Ring
18 P ressu re  Plate
19 P ressu re  P late Spring
20 Pump Cover Cap Screws

T-4505

Figure 70—Cross Section of Vane Type Pump (Model VTM-271 (Typical)

FLOW CONTROL AND RELIEF VALVE
An integral flow control and re lie f valve with

in the pump operates on a pressure differential to 
lim it maximum p ressu re  within the hydraulic c ir 
cuit.

Maximum pump delivery and maximum system  
p ressu re are determ ined by the integral flow con
tro l and relief valve in the outlet cover (fig. 12 ). 
An orifice  in the cover lim its maximum flow. A 
pilot-operated type re lie f valve shifts to divert 
excess fluid delivery to reservoir , thus lim iting  
system  p ressu re to a prescribed  maximum.

When system  p ressu re is  equalized as shown in 
figure 12, View A, total pump output can be passed  
through the orifice  to the power cylinder. This con
dition usually occurs only at low drive speeds. The 
large spring chamber is  connected to the pressure  
port through an orifice . P ressu re  in this chamber 
equalizes p ressu re at the other end of the re lief  
valve spool and the light spring holds the spool 
closed . Pump delivery is  blocked from  the r e se r 
voir port by the spool land.

When pump delivery exceeds the flow rate, 
determ ined by the o rifice  plug, a pressure build
up forces the spool open against the light spring.

The pump ring is  shaped so that two opposing 
pumping chambers are formed, thus cancelling any 
hydraulic loads on the bearings. Radial movement 
of the vanes, and rptation of the rotor, causes the 
chamber area between vanes to increase in s iz e  
at the inlet (large diameter) section of the ring. 
This resu lts in a low p ressure, or vacuum in the 
chamber. This pressure differential causes oil to 
flow into the inlet, where it is  trapped between the 
rotating vanes and is  forced, through porting in the 
p ressu re plate to discharge into the system  as the 
chamber s iz e  decreases at the p ressu re quadrant 
(sm all diameter) of the ring.

OUTLET

Figure 11 —Pump Operation and Fluid Flow
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STEERING SYSTEM 9-37

Figure 12—Hydraulic Pump Flow Control and Relief Valve Operation

E xcess fluid is  throttled past the spool to the r e s 
ervoir port as shown in figure 12, View B.

If system  p ressu re  builds up to the re lief  
valve setting (fig. 12, View C), the pilot poppet is  
forced off its sea l. Fluid in the large spring cham
ber flows through the spool to the reservo ir . This 
flow causes a p ressu re  differential on the spool, 
shifting it against the light spring. A ll pump deliv
ery is  thus perm itted to flow to the reservo ir .

OPERATING INSTRUCTIONS
Norm ally, the pump does not require manual 

prim ing. However, it is  essen tia l that, after start
ing, a minimum drive speed of 600 rpm be held 
until the pump picks up its  prim e and p ressu re is  
built up in the system . Failure to observe the 
above precaution can resu lt in scoring and possib le  
se izu re  of the pump due to a lack of o il for lubri
cation.

NOTE: For diagnosis and remedy of trouble 
relative to the power steering hydraulic pump 
refer to "Troubleshooting The Hydraulic Pump."

HYDRAULIC PUMP REPLACEMENT

Removal
1. Disconnect hose at pump and secure ends 

in raised  position to prevent drainage of oil from  
pump.

2. Install caps at pump fittings to prevent 
drainage of oil from  pump.

3. Remove drive pulley attaching nut.
4. Loosen mounting bracket-to-pum p attach

ing bolts; then rem ove pump drive belt.
5. Slide pulley from  pump drive shaft. DO NOT 

HAMMER PULLEY OFF SHAFT AS THIS WILL 
DAMAGE THE PUMP.

6 . Remove pump to mounting bracket bolts 
and rem ove the pump.

Installation
1. Position  pump assem bly on mounting brac

ket with holes aligned and install attaching bolts 
loosely .

2. Slide pulley on drive shaft. DO NOT HAM
MER PULLEY ON SHAFT.

3. Install pulley nut (finger-tight).
4. Connect and tighten hose fittings.
5. F ill pump reservo ir  with fluid recommend

ed in LUBRICATION (SEC. 0) of this manual.
6 . B leed the pump by turning pulley backward 

(clockw ise as viewed from  the front) until a ll air 
bubbles cease to appear.

7. Install pump drive belt over drive pulley.
8 . Adjust belt tension as described previously, 

then tighten attaching bolts securely .
9. Final tighten drive pulley attaching nut to

25 to 35 foot-pounds torque.

SLIPPER TYPE HYDRAULIC PUMP

The slipper-type hydraulic pump is  a constant 
displacement type pump with a minimum output of
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STEERING SYSTEM 9-38

Figure 13—Slipper Type Hydraulic Pump

1.45 gallons per minute with pump idling at a speed  
of 450 rpm against 665 to 735 p si pressure. The 
pump has a maximum flow control range of 3.4 to 
4.1 gallons per minute withalOOOto 1100 p si p res
sure re lief valve. The pump is  mounted at front of 
engine and is  belt-driven from  the crankshaft.

PUMP OPERATION
A s the drive shaft rotates the rotor, spring- 

loaded slippers, which contact the eccentric diam
eter inside the pump housing, force o il from  the 
inlet side of the pump to the flow control valve (fig. 
13). P ressu re  inside the pump is  controlled by a 
valve which perm its fluid to be recircu lated within 
the pump. Maximum pressure in the system  is  
lim ited by a p ressu re re lie f valve which opens into 
the reservo ir  when pressure exceeds specified  
maximum of 1 0 0 0  to 11 0 0  p si.

NOTE: At regular intervals, the fluid leve l in 
the reservo ir  should be checked and fluid added 
when level is  more than two inches below filler

cap. Refer to LUBRICATION (SEC. 0) of th is man
ual, for type of fluid to be used.

IMPORTANT: Before checking fluid level, 
start the engine and turn steering  wheel to the left 
and right severa l tim es to expel air from  system , 
then shut off the engine.

PUMP REPLACEMENT

Removal
1. Loosen two cap screw s which attach pump 

mounting bracket to engine; then move pump inward 
and rem ove drive belt.

2. D isconnect hoses at pump. When hoses are 
disconnected, secure ends in raised  position to 
prevent drainage of o il. Install caps at pump fit
tings to prevent lo ss  of fluid from  pump.

3. Remove two cap screw s and lock w ashers 
which attach pump and mounting bracket to engine.

Installation
1. Position pump and mounting bracket on en
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STEERING SYSTEM 9-39

gine and attach with two cap screw s and w ashers.
2. Install drive belt and adjust as previously  

described under "Pump D rive B elt.”
3. Connect and tighten hose fittings.
4. F ill pump reservoir  with fluid recommend

ed in LUBRICATION (SEC. 0) of this manual.
5. Start engine and run for several minutes at 

id le speed. Turn w heels from  right to left several 
tim es to expel all air from  system . Recheck fluid  
leve l in reservoir  and fill to proper level.

TROUBLESHOOTING THE HYDRAULIC PUMP 

(EXCEPT MODEL VTM-27)

PUMP NOISE

The power steering pump is  not com pletely 
n o ise less . Some noise w ill be present whenever 
the w heels are against the wheel stops. The noise 
usually becom es greater as engine speed is  in
creased  as when making a full cramped U-turn. 
The noise is  caused by the re lief valve and is  norm
al. Momentary aeration of the oil is  som etim es 
noticeable under these conditions. Some noise may 
also be present under standstill parking condition, 
particularly when the wheel stops are contacted. 
Power steering pump noise can be confused with 
many other things such as transm ission , rear axle, 
generator, etc. If it is  is  determined that excessive  
noise is  present, rem ove the pump drive belt to 
make sure the pump is  at fault. If it is  determined 
that the pump is  at fault, proceed as follows:

1. Check Drive B elt Tightness. Adjust belt 
tension, if necessary , as described previously  
under "Pump Drive Belt."

2. Check Oil L evel. R efill, if necessary , as 
described in LUBRICATION (SEC. 0) of this manual.

3. Check H ose. Make sure hose is  not touching 
any other parts of the vehicle, especially  the sheet 
m etal.

4. Check for P resen ce  of A ir in The O il. Air 
w ill show up as bubbles or o il w ill appear milky. 
Sm all amounts of a ir  cause extrem ely noisy oper
ation. If air is  present in oil accom plish the fo l
lowing:

a. Tighten a ll fittings and bolts.
b. Check the entire system  for source of a ir  

leak. Air can leak into the system  at any place. 
Air leaks usually occur at joints in the system  
where o il p a sses  through at high velocity - such as 
hose connections or at the drive shaft sea l.

NOTE: After each step in attempting to e lim 
inate air, the pump should be operated for a few  
minutes at idle speed while occasionally turning 
the steering wheel between extrem e turns to allow  
air to bleed out of o il.

5. After Eliminating Air From The Oil. Install 
a pressure gauge in the pressure line between the 
pump and steering gear. If, when racing the engine 
to about 10 0 0  rpm and without turning the w heels, 
p ressu re  exceeds 125 p si, the hose and/or the 
steering gear are restricting  the oil flow. These  
parts should be examined to determine cause of 
restriction .

6 . If The P ressu re  is  L ess Than 125 P si in 
Step 5 Above, rem ove the pump and repair.

PUMP LEAKS

Whenever o il leakage occurs in the hydraulic 
pump, a ll fittings and bolts should be cleaned and 
tightened. If this does not stop leakage, wipe pump 
assem bly clean to determ ine where it is  leaking. 
Following are som e of the possib le  causes of pump 
leakage: (See table below.)

SOURCE OF LEAK CAUSE REMEDY

Top of reservo ir  . . . . . R eservoir too fu ll.......................................... . F ill to proper level.

At the pressure

Air in the o il .................................................... . Eliminate air as previously  
described under "Pump Noise."

fitting or s t u d s ............ . . Not tightened sufficiently ............................

C ross threaded or defective seat on

, Torque to 25-40 foot-pounds.

fittings or hose end. Damaged se a ls . . . . Correct as n ecessary .

At shaft sea l ............... . D efective sea l or damaged shaft............. . Replace damaged parts.

Leaks in m etal parts. . . Damaged castin gs.......................................... . Replace damaged parts.
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STEERING SYSTEM 9-40

POOR, OR NO ASSIST, OR 
PUMP INOPERATIVE

When the pump is  inoperative, providing little  
or no a ss is t  in turning, first check the belt tension  
and adjust it as necessary , as previously described  
under "Pump D rive B e lt.” If this does not correct 
the problem , check the oil level, fill and bleed the 
system  as described previously.

If there is  no improvement, it must be estab
lished whether the pump, steering gear, or hose 
are the source of trouble. This may be determined  
by two te sts  after placing a pressure gauge in the 
p ressu re line between pump and steering gear.

T est #1 is  Perform ed With The Oil Circuit 
Open. R aise the temperature of oil to operating 
range of 150° to 170°F. m easured with a thermom
eter. This may be accom plished by turning the 
w heels from  wheel stop to wheel stop several 
tim es. Do not hold steering wheel against wheel 
stop for any extended period as this w ill overheat 
the o il. As previously mentioned, the pressure r e 
lie f  valve in the pump w ill not be able to handle the 
excessive  p ressu re created by contacting the wheel 
stop for an extended period of tim e, therefore, the
o il w ill overheat.

After heating the oil to at least 150°F., set en
gine idle to 450 rpm; then turn the steering wheel

from  one end to the other and read pressure on 
gauge while holding the wheel momentarily against 
the stops. The reading should be the maximum with 
engine idling at 450 rpm. If it is  not, trouble is  in 
the hydraulic circuit, but it does not indicate whether 
the pump or steering gear, or both, are at fault.

This can be determined by perform ing Test #2 
and comparing it with Test #1.

Test #2 is  Perform ed With the Oil Circuit 
Closed. Set engine idle at 450 rpm and turn the 
shut-off valve of gauge to the closed  position.

NOTE: Shut-off valve must be located between 
the gauge and steering gear. O bserve pump p res
sure on gauge at idle and compare it with T est #1.

Diagnosis of the Two T ests. If the fir st test is  
below specifications and the second test is  equal 
to specifications, or greater, the steering gear is  
at fault. When the fir st test is  below specifications  
and the second test is  not more than 50 psi greater, 
the pump is  at fault.

NOTE: If steering gear is  found to be at fault, 
use the troubleshooting procedures for the ste e r 
ing gear described under "Troubleshooting The 
Power Steering Gear" previously in this section.

NOTE: For additional troubleshooting inform 
ation, refer to "Quick Reference Troubleshooting 
Chart" later in this section.

TROUBLESHOOTING THE HYDRAULIC PUMP 
(MODEL VTM-27)

TROUBLE PROBABLE CAUSE REMEDY

PUMP NOT
DELIVERING
OIL

Belt slipping or broken.

Oil v iscosity  too heavy to pick up 
prim e.

Pump intake partially blocked.

Air vent for reservo ir  clogged  
-  or dirty strainer.

Pump drive shaft disengaged or 
sheared.

Flow control valve stuck open. 

Vane or vanes stuck in rotor slo ts.

Adjust belt tension or replace drive belt.

Use fluid of proper v iscosity  as recommend
ed in LUBRICATION (SEC. 0) of th is manual.

Drain system  completely; flush to clear pump 
p assages, then flush and refill.

Remove fille r  cap and clean a ir  vent slot. 
Check filter  or strainer in reservo ir  for 
clogged condition. Drain, flush and add clean  
oil to the system .

Remove pump and overhaul.

Remove pump, d isassem ble, and clean con
trol valve.

Remove pump, d isassem ble and repair.
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STEERING SYSTEM 9-41

TROUBLESHOOTING THE HYDRAULIC PUMP (MODEL VTM-27) (CONT'D.)

TROUBLE
PUMP
NOISY

PROBABLE CAUSE 
R estricted  or partially clogged  
intake line.

A ir leak at pump intake piping 
joints or pump shaft sea l.

R eservoir or manifold sea l leakage.

REMEDY
Drain system  and flush intake line. Add new 
oil to system .

Test by pouring oil on joints and around 
drive shaft. L isten for a change in operation. 
Tighten joints or rem ove pump and d isas
sem ble to replace pump drive shaft sea l.

Leakage between manifold or reservoir  at 
replenishing hole due to O -ring damage. The 
reservoir  inlet tube to pump cover O-ring  
should be carefully examined for damage; 
such as cuts, nicks, or dirt. Replace O -rings 
if damaged.

POWER STEERING POWER CYLINDER

NOTE: These power steering power cylinder fasteners are important attaching 
parts in that they could affect the perform ance of vital components and system s, 
and/or could result in major repair expense. They must be replaced with one of the 
the sam e part number or with an equivalent part if replacem ent becom es n eces
sary. Do not u se  a replacement part of le s se r  quality or substitute design. Torque 
values must be used as specified  during reassem bly to a ssu re  proper retention of 
these parts.

There are three power cylinders covered in 
th is section. The power cylinder acts as a power 
a ss is t  to the mechanical steering. Refer to "Speci
fication s” at end of this section for power cylinder 
application on each se r ie s  vehicle.

On conventional cab m odels, a side-m ounted  
cylinder is  bracketed to the fram e side rail at one 
end and to the Pitman arm  at the other end. On 
conventional cab m odels equipped with the F-160  
front axle, an additional right-hand power cylinder 
is  bracketed to the fram e side rail at one end and 
to a right-hand idler arm  at the other end.

On tilt cab m odels, the power cylinder is  
bracketed to the front axle at one end and to the 
steering tie  rod at the other end.

Stationary metal tubes and flexible hose a s
sem b lies carry hydraulic fluid to the cylinder to 
operate the piston for right and left turns.

When the driver turns the steering wheel, the 
control valve on the steering gear housing directs  
hydraulic fluid, under p ressu re  from the hydraulic 
pump, to either side (depending on whether a right 
or left turn is  being made) of a piston in the power 
cylinder (fig. 14). This produces movement of the 
piston and attached steering linkage. The force  
applied by the power cylinder is  the amount of 
thrust necessary for a ll steering requirem ents.

On completion of a turn, reduced effort on the 
steering wheel allows steering geom etry of the

vehicle to return front w heels to a straight-ahead  
position. When returning to a neutral position, o il 
on one side of the piston is  forced back to the hy
draulic pump reservo ir  by o il on the other side of 
the piston, equalizing the o il p ressu re . This con
stant amount of oil in the cylinder acts as a shock  
absorber to dissipate road shock to the operator.

NOTE: The sam e procedure applies to som e  
veh icles equipped with the F-160 front axle, except 
that hydraulic fluid, under p ressu re  from  the hy
draulic pump, is  directed through a junction block  
to either side of a piston in the right and left power 
cylinders. This causes one cylinder piston and 
attached steering linkage to extend and the other to 
retract (depending on whether a right or left turn 
is  being made).

The power cylinders used on these veh icles  
are of the sam e basic design for a ll m odels. The 
only difference is  in the stroke length w hichfor all 
models is  dependent upon the axle capacity. On 
conventional cab m odels, the power cylinder piston  
rod is  threaded directly onto the piston.

POWER CYLINDER REPLACEMENT

REMOVAL
1. Clean dirt from  around hose connections 

at the power cylinder.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



STEERING SYSTEM 9-42

Figure 14—Power Cylinder Oil Flow (Typical)

2. Disconnect hoses from power cylinder, 
catching hydraulic fluid in a suitable clean con
tainer. Cover hose fittings and ports in cylinder.

3. Remove cotter pin and loosen adjuster 
screw  securing end of the power cylinder to sup
port bracket mounting ball enough that the cylinder 
can be rem oved from  the mounting ball.

4. Repeat procedures in Step 3 above and re 
move the opposite end of power cylinder from  tie  
rod or Pitman arm  ball stud.

INSTALLATION
1. Position power cylinder on tie  rod or P it

man arm ball stud and to support bracket mounting 
ball.

2. Turn adjuster screw  at each end of the 
power cylinder in tight; then back off to nearest 
cotter pin holes and install new cotter pins.

3. Turn front w heels from  extrem e right to 
left and check to see  that the power cylinder does 
not bottom preventing stops from hitting the axle.

4. Reconnect hydraulic hoses to power cylin
der ports. Tighten fittings to 20 to 30 foot-pounds 
torque. NOTE: Make certain hoses are not kinked 
and do not bind when wheels are turned.

5. B leed the hydraulic system  and bring fluid 
to proper leve l as previously directed under "Bleed
ing The Hydraulic System."

POWER CYLINDER SEAL 
REPLACEMENT

REMOVAL (Refer to F ig. 15)
NOTE: The two power cylinders covered in 

the following procedures are of the sam e basic  
design. The only difference is  in the stroke length, 
which for a ll models is  dependent upon the axle 
capacity. The only parts that can be replaced in 
the power cylinder are the piston rod se a ls , socket 
end ball stud sea ts , and adjuster screw s.

1. If not previously removed, rem ove cotter 
pin, adjuster screw , and ball sea ts from  one end 
of the power cylinder. Use a wide blade screw 
driver to turn adjuster screw  out. Repeat these  
procedures at opposite end of the cylinder.

2. Loosen clamp bolt on the outside of the 
socket.

3. Using a wide blade screw driver to keep the 
piston from turning, unthread socket end from  
piston rod.

4. Force piston rod in and out of power cy l
inder to drain remaining fluid.

5. Using Tru-Arc snap ring p liers , rem ove the 
scraper retainer snap ring from  groove in piston  
rod guide assem bly.

6 . Apply a ir  p ressu re to the retraction port

Figure IS—Power Cylinder (Typical)
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STEERING SYSTEM 9-43

VIEW E K -3.75
Note: Before Fully Tightening Bracket 
to Tie Rod, Position Cylinder and 
Bracket as Shown in View “F". Then 
Push Steering Knuckle Against Stop 
in Full Left Turn Position and Set 
Piston Shaft to Dimension Shown in 
View “ E” . Tighten Bolts Evenly 25 to 30 
Ft.-Lbs. Torque.

Figure 16—Axle Mounted Power Cylinder Adjustment (TypicalI

in the guide assem bly while at the sam e tim e hold
ing a finger over the extension port (fig. 14). This 
w ill dislodge wiper ring assem bly, scraper retain
er, scraper retainer O -ring sea l, and piston rod 
sea l from  the guide assem bly.

CLEANING AND INSPECTION
Clean and inspect the components using clean

ing solvent and com pressed air. Replace a ll parts 
that are not in fir st c la ss  condition.

ASSEMBLY (Refer to F ig. 15)
1. Lubricate lip of the piston rod sea l with a 

thin layer of Lubriplate or equivalent, and insert 
it into the guide assem bly with the "U" of the cup 
toward the bottom of opening in guide.

2. Install scraper retainer O-ring sea l.
3. Install the scraper retainer in guide with 

"U" side pointing out.
4. Insert the wiper ring assem bly; then using 

Tru-Arc snap ring p liers , install the retaining 
snap ring. Make sure retaining ring is  w ell seated

TROUBLESHOOTING

in groove of the guide assem bly.
5. Thread the socket end assem bly on piston  

rod until it shoulders against the rod.
6 . Tighten the clamp bolt securely.
7. At both ends of the power cylinder, install 

ball seats; then thread the adjuster screw s into the 
sockets loosely .

POWER CYLINDER ADJUSTMENT

AXLE-MOUNTED CYLINDER
Adjustment dim ensions for all axle-mounted  

cylinders are shown in figure 16. Before fully 
tightening clamp to tie  rod, push steering knuckle 
against stop in full left turn position and se t piston  
shaft to dimension applicable to axle being used  
(fig. 16).

SIDE-MOUNTED CYLINDER
No adjustment is  required on side-m ounted  

cylinders since the distance between ball stud con
nections is  not subject to adjustment or change.

THE POWER CYLINDER

POWER CYLINDER LEAKAGE

INTERNAL LEAKS
Internal leakage in the power cylinder w ill 

show up in a momentary increase in driver effort 
when turning the wheel fast. If this occurs, replace 
complete cylinder assem bly.

EXTERNAL LEAKS
If the power cylinder is  leaking externally, 

wipe it clean to determ ine where it is  leaking. 
Leakage around the piston rod sea ls  may be cor
rected by replacing the se a ls . If the power cylinder 
s t ill  leaks after replacing the sea ls , the pressure  
re lie f valve is  not operating properly and the com 

p lete  power cylinder w ill have to be replaced. Any 
leakage around the welds on the cylinder w ill nec
essita te  replacing the com plete power cylinder 
assem bly. Tighten the hose connections at the ex
tension and retraction ports if this is  a source of 
leakage. If tightening the connection does not stop 
leakage, replace complete cylinder assem bly.

NOTE: Any damage to the cylinder which w ill 
hamper its operation n ecessita tes replacem ent of 
the com plete power cylinder assem bly. The cylin
der is  not serv iced  except for the piston rod sea ls .

NOTE: For additional troubleshooting inform
ation, refer to "Quick Reference Troubleshooting 
Chart" at end of this section .
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TIE ROD ANTI-ROTATION BUSHING

STEERING SYSTEM 9-44

NOTE: These tie  rod anti-rotation bushing fasteners are important attaching 
parts in that they could affect the performance of vital components and system s, 
and/or could result in major repair expense. They must be replaced -with one of the 
sam e part number or with an equivalent part if replacem ent becom es n ecessary . 
Do not use a replacement part of le s se r  quality or substitute design. Torque values 
must be used as specified during reassem bly to assure proper retention of these parts

On som e trucks covered in this manual equip
ped with power steering , anti-rotation bushings 
are installed over tie  rod end studs between tie  
rod ends and steering arm s (fig. 17). Each bushing 
consists of two cupped w ashers and a rubber wash
er. Purpose of anti-rotation bushings is  to prevent 
■weight of the power cylinder, which is  clamped to 
the tie  rod, from  rotating the tie  rod and causing

Figure 17—Tie Rod Anti-Rotation Bushing

tie  rod ends to bind against the ball studs. Bushings 
should be replaced if  they becom e worn enough to  
perm it rotation of the tie  rod.

BUSHING REPLACEMENT

REMOVAL
1. At each end of the tie  rod, rem ove cotter 

pin and stud nut. D iscard cotter pins.
2. Tap tie  rod loose from  steering arm s.
3. Remove two cupped m etal w ashers and rub

ber washer from  each tie  rod end stud. D iscard  
these parts.

INSTALLATION
1. Position two new cupped w ashers and new 

rubber washer on each tie  rod end stud.
2. Loosen both socket end clamp bolts; then 

install t ie  rod on steering arm s, rotating socket 
ends as necessary  to align parts. The upper and 
low er cupped w ashers must be p ara lle l when no 
power or p ressu re  is  applied to the tie  rod. Install 
stud nuts and new cotter pins.

3. With parts properly aligned (fig. 17), tighten 
socket end clamp bolts to 40-50 ft .- lb s . torque.

4. Install tie  rod ball studs to steering arm s 
and torque to "Specifications" listed  at the end of 
this section.

OIL COOLER

An oil cooler is  attached to the radiator 
front support on som e gasoline engine models 
with power steering. The o il cooler is  not used on 
D iesel engine models with power steering.

The cooler may be removed for repair or r e 
placement, if  necessary , by disconnecting hoses 
and removing screw s which attach it to support 
braces.

OIL COOLER MAINTENANCE

At regular intervals, or when operating con
ditions warrant, examine the cooler for leaks and 
bent fins. A damaged or leaking cooler should be 
serviced  by a radiator specia list or replaced with 
a new assem bly. Proper repair requires the use of

special tools and equipment as w ell as provisions 
for making proper te sts .

If the cooler assem bly requires painting, spray 
with specia l radiator paint; do not u se paint mixed 
with o il, as oil mixed paint w ill form  an insulation 
and prevent efficient dissipation of heat.

Occasional external flushing with water, using 
an ordinary hose, w ill help rem ove dirt, bugs, and 
other foreign matter from  between fins of cooler. 
Water under p ressu re should be d irected from  be
hind the cooler to force dirt out in opposite d irec
tion of its  entrance. D irect the water stream  against 
edges of fins (not sideways) to elim inate danger of 
bending fins.
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STEERING SYSTEM 9-45

NOTE: Some of the rem edial procedures suggested for conditions out
lined in th is chart constitute overhaul of components which is  not within the 
scope of th is manual.

HYDRAULIC PUMP

QUICK REFERENCE TROUBLE SHOOTING CHART

CONDITION CAUSE REMEDY

1. Pump Noise. Lo ose belt. Tigh te n  belt.

Hoses touching other parts of tru c k . A d ju s t hose position.

L o w  oil level. Fill reservoir.

A ir  in the oil. Locate source of air leak and correct.

Excessive back pressure caused by hoses o r steer- Locate restriction and correct .B le e d  system .
ing gear.

Sc ored pressure plate. La p  aw ay light scoring. Replace h e avily scored part.

V a n e s not installed prop erly. Install properly.

E x tr e m e  w ear of pum p ring. Replace ring.

V a n e s stic king in rotor slots. Fre e up by rem oving burrs or dirt.

Face of th ru st plate scored. La p  a w a y light scoring. Replace h e avily scored part.

Sc ored rotor. La p  aw ay light scoring. Replace he avily scored part.

D efec tive flo w  control plunger. Replace assem bly.

2. Leaks at top of Reservo ir too fu ll. Fill to proper level.
of reservoir. A i r  in the oil. Locate source o f air leak and correct.

3. Leaks at the 0 -R in g  seal c u t. Replace 0 -R in g  seal.
reservoir. 0 -R in g  im prop erly installed. Install seal prop erly.

4. Leaks at the N o t tighte ned sufficiently. To rq u e  to 30-40 ft.-lb s .
pressure fitting Cross thre aded or dam aged seat. Replace dam aged part.
or mounting stud.

De fe c tive  seat on hose end. Replace hose.

D am ag ed seals. Replace seals.

5. Leaks at the shaft D efec tive seal. Replace seal.

seal. D am aged shaft. Replace shaft.

6. Leaks in metal Po o r casting. Replace defective parts.

parts.

7. Pump inoperative, Lo o s e  d rive  belt. Tighten belt.

poor, or no assist. L o w  oil level. Fill reservoir to p roper level.

A ir  in the oil. Locate source of air leak and correct.

D e fe c tive  hoses or steering gear as determ ined Correct.
by test outline d u nde r gear section later in this
chart.

Flo w  control valve  stu c k . Rem ove burrs or dirt.

Lo ose nut in end o f flo w  control valve. Tig h ten  nut.

Pressure plate not fla t against ring. Correct condition.

E x tr e m e  w e a r of p u m p  ring. Replace p u m p ring.

Scored pressure plate, th ru s t pla te , a nd  or rotor. La p  a w a y light scoring. Replace he avily scored parts.
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STEERING SYSTEM 9-46

8. Pump inoperative, 

poor, or no assist.

V a n e s not installed prop erly.

V a n e s sticking in rotor slots.

Fa u lty  flo w  control valve assem bly.

Install vanes p rop erly.

Fre e  up by rem o vin g  burrs or dirt. 

Replace assem bly.

CONTROL VALVE AND POWER STEERING GEAR

CONDITION CAUSE REMEDY

1. Gear noise 
(rattle or chuckle).

Lo ose ove r-center adju s tm e n t.

C o u p lin g  pin stops, hitting against u pp er flange. 

NOTE: A  slight rattle m ay occur on tu rn s because 
of the increased lash off the high point. T h is  
is norm al.

Gear loose on fram e.

A d ju s t to specification.

Re-align shaft w ith gear. A d ju s t endw ise if necessary.

Check gear to fra m e  m o u n tin g bolts. T ig h te n  bolts to  specifications.

2. Gear noise 

(hissing sound).
T h e re  is some noise in all pow er steering system s. 
O n e  of the m ost com m on is a hissing sound most 
evide n t at standstill pa rking.

Do not replace valve unless “ hiss”  is e x tre m e ly ob je ctio n ab le . Be 
sure steering sh a ft and gear are aligned so th e  fle xib le  co u plin g is 
not distorted as sh a ft rotates. A n y  m etal to m etal contact th ro u g h  
the fle xible co upling will tra n sm it the valve hiss into the tru c k .

3. Valve squawk when 

turning or when 

recovering from a 

turn.

C u t or worn d am p en e r 0 -R in g  on spool 

Lo ose or w orn valve.

Replace d am p en e r 0 -R in g , being careful not to cut the n ew  ring at 
installation.

Replace valve.

4. Internal leaks. M o m e n tary increased e ffort on fast tu rn . Replace valve.

5. External oil leaks 

(wipe gear thorough 

ly and make sure 

source of leakage 

is determined).

Lo ose hose connections. 

D am ag ed  hose.

A d ju s te r plug seals 

Torsion bar seal

Tig h te n .

Replace.

Replace seal.

Replace torsion bar and stub shaft assem bly.

6. Hard steering 

while driving.

Fro ze n  steering shaft bearings.

Lo w e r coupling flange rubbing against adjuste r. 

Ste e rin g  wheel rubbing against gearshift bow l. 

Stee ring a d ju s tm e n t tig ht.

Replace bearings.

Loosen bolt and assem ble properly.

A d ju s t jacke t endw ise.

Check a d ju s tm e n t by d ro pping pitm an arm  fro m  gear or discon
necting linkage fro m  pitm an arm  ball. R ead ju st if necessary.

7. Poor return of 

steering.

Fro ze n  steering sha ft bearings.

Lo w e r coupling flange rubbing against adjuste r. 

S te e rin g wheel rubbing against gearshift bowl. 

Tire s  not prop erly inflated.

Incorrect caster or toe -in fro n t w heels.

T ig h t steering linkage.

S te e rin g  gear m isa lign m e n t.

Tig h tn e ss of suspension jo in ts.

S te e rin g a d ju s tm e n t tig h t.

T ig h t sector to ball n u t a d ju s tm e n t.

T h r u s t bea ring a d ju s tm e n t too tig h t.

S tic k y  va lve  spool.

Replace bearings.

Loosen bolt and assem ble prop erly.

A d ju s t ja cke t en d w ise.

Inflate to specification.

A d ju s t as described in fro n t axle (S e c . 3 ) o f'th is  m anual.

Lu b rica te  linkage as described in lubrication (S e c . 0 )  of this 
m anual.

R e -sh im  at fram e.

Lu b ric a te  or otherw ise free up.

C heck a d ju s tm e n t b y d ro pp in g pitm an a rm  fro m  gear or discon
necting linkage fro m  p itm an  a rm  ball. R e a d ju s t if necessary. 

A d ju s t in tru c k  to specification.

R em ove gear and a d ju s t to  specifications.

R em ove and clean va lve  or replace va lv e .
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STEERING SYSTEM 9-47

8. Truck leads to one 

side or to the other.
D ue to fro n t end m isalignm e nt.

Un b alan c e d  or b ad ly w orn valve.

NOTE: If this is the cause, steering effort w ill be 
ve ry light in direction o f lead and he avy in o p p o 
site direction.

A d ju s t  to specification. 

Replace valve .

9. Momentary in

crease in effort 

when turning 

wheel fast.

Lo w  oil level in p u m p . 

P u m p  belt slipping.

C he ck oil level in p u m p  reservoir and bring to proper level. 

Tig h te n  or replace belt.

10. Excessive wheel 
kick-back or loose 

steering.

Lash in steering linkage.

A ir  in the syste m .

Exc essive lash between pitm an shaft sector and 
ball n u t.

Loose th ru s t bearing a dju s tm e n t.

A d ju s t parts affected.

A d d  oil to pu m p reservoir.

A d ju s t to specification.

Rem ove steering gear and ad ju s t to specification.

11. Steering wheel 

surges or jerks 

when turning with 

engine ru n n in g — 
especially during 
parking.

Lo ose p u m p belt. A d ju s t to specification.

12. Hard steering 

when parking.

Loose p u m p belt.

Lo w  oil level in reservoir.

La c k  of lubrication in linkage for fro n t suspension.

T ire s  not prop erly inflated.

Insufficient oil pressure.

A d ju s t to specification.

Fill to p roper level. If excessively low . check all lines and joints 
fo r evidence of exte rna l leakage.

A d d  lubricant w he re needed as described in lubrication (S e c . 0 ) 
of this m anual.

Inflate to recom m ended pressure.

If all of the above checks do not reveal the cause of hard stee ring,
m ake the fo llo w in g  tests of oil p re s su re :

a. Disconnect the pressure line at oil p u m p . A tta c h  gauge to p u m p . 
Connect the hose to end of gauge w he re the valve is located.

b. W ith the engine at w a rm  idle and gauge va lve  op e n , note the 
oil pressure on the gauge w hile tu rn in g  steering w heel fro m  one 
e xtrem e position to the oth e r. Especially note the m a xim u m  
pressure w hich can be b u ilt up w ith  the w heel held in either 
right or left e x tre m e  p o sition . CAUTION : D o  not hold w heel in 
extrem e position fo r an e xte nde d period of tim e  because it will 
drastically increase the oil te m p e ra tu re  and w ill cause un du e 
w ear on the oil p u m p .

c. W ith oil te m p e ratu re  betw een 150 degrees F  and 1 70  degrees 
F , as m easured w ith  a th e rm o m e te r in the re se rvo ir, th e  m a x i
m um  oil pressure should not be less th an  600 P S I fo r s a tis
factory pow er steering o p e ratio n .

d . If the m a xim u m  oil pressure is less than 600 P S I , it indicates 
trouble in the p u m p , steering g e ar, c y lin de r, or a com bination 
of these parts. T o  elim inate the gear, close the gauge va lve  
and q u ickly test pressure of the p u m p  o n ly w ith  the engine at 
w a rm  id le ; then open the valve  to a vo id increasing oil 
te m p e ratu re .
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STEERING SYSTEM 9-48

Hard steering.when 

parking. (Cont’d)
C o m p a rin g  the m a xim u m  pressures o btained in these tw o  tests 
will indicate source of tro u ble  as fo llo w s :

(a ) Firs t test pressure low and second test pressure n o rm a l— 
indicates fa u lty  exte rna l oil lines, or stee ring gear.

(b ) Firs t test and second test pressures e q u a lly  low — indicates 
fa u lty  oil p u m p .

If  the above test shows tro u ble to be in p u m p , see h ydraulic 
pum p procedures described p reviou sly.

If tro u ble  is sho w n to  be in steering gear or hoses, e xam in e  for 
external oil leaks as described u nde r L E A K S — I T E M . 5.

Lo w  oil pressure due to restriction in hoses:

a. C heck for kinks in hoses.

b . Foreign object stuck in hose.

Lo w  oil pressure due to steering gear

Rem ove kinks.

Rem ove hoses and rem ove restricting object or replace hose.

a. Le ak ag e at valve rings, valve body to w orm  
seal.

b. Loose fit of spool in valve body or leaky valve 
b o d y.

Rem ove gear fro m  tru c k fo r disassem bly and replace seals. 

Replace valve.

13. No effort required 

to turn.
Bro ken  torsion bar Replace torsion bar and stub shaft a ssem bly.

POWER CYLINDER

1. Internal leaks. M o m e n tary increased effort w he n tu rn in g  w he el. Replace cylinde r assem bly.

2. External leaks. A ro u n d  piston rod seals. 

A t  hose connections.

A ro u n d  w elded jo in ts.

1 . Replace seals.

2 . C ylin d e r relief valve not w o r k in g -r e p la c e  c y lin de r assem bly. 

Tig h te n  or replace c ylin de r if tig hte ning does not re m e dy co nditio n. 

Replace c ylin de r assem bly.

3. Excessive ball 
socket movement.

E n d  play present. 
W orn ball seats.

A d ju s t to specifications. 
Replace seats.

4. Piston rod end 

clamp movement.

Loose bolts. T o rq u e  to specifications a fte r prop er po sitioning to  specifications.
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SPECIFICATIONS

STEERING SYSTEM 9-49

POWER STEERING GEAR APPLICATION CHART

TRUCK SER IES GEAR MODEL RATIO

H V / J V -7 0 , H M / JM -8 0
H I / H N / J I / J N / M H / M I - 9 0 ..................................................................................................................
T V -7 0 / T M - 8 0 .....................................................................................................................................................
F C / F H / F I / F N / D C / D H / D I / D N - 9 0 ...........................................................................................

5 5 3 -D V -8 2
5 5 3 -D V -5 4
5 5 4 -D V -5

2 8 .14  to  1
2 8 .14  to  1
2 8 .14  to  1

C o n v e n tio n a l Cab M odels w ith F -16 0  Fro n t A x l e ............................................................. 55 3-D V -86 2 8 .14  to 1

POWER STEERING HYDRAULIC PUMP MODEL APPLICATION CHART
TRUCK SER IES PUMP MODEL TYP E  PUMP

H V -JV  7 0 .................................................................................................................................................. 235-P-36 V a n e
H M / J M / T M - 8 0 .................................................................................................................................. 2 3 5 -P -12 5 V a n e
T V / 7 0 .......................................................................................................................................................... 2 3 5 -P -19 V a n e
H I / J I  9 0 ..................................................................................................................................................... 23 5 -P-46 V a n e
H N / J N - 9 0 ............................................................................................................................................... 2 3 5 -P -4 4 Vane
M H - 9 0 / F H / D H - 9 0 .......................................................................................................................... V T M - 2 7 - 5 0 - 3 0 - 1 0 - M J - L I - 1 2 V a n e
M I-9 0 . FI D I-8 0 ........................................................................................................................... 2 3 5 -P -13 2 V a n e
D N / F N / D C / F C - 9 0 ........................................................................................................................ 23 5 -P-43 V a n e
JN -9 0  w ith F -16 0  Fro n t A x l e ............................................................................................. 2 3 5 -P -4 7 V a n e

HYDRAULIC PUMP SPECIFICATIONS
VANE TYPE  PUMP (SAGINAW GEAR) P u m p  M odels 2 3 5 -P -4 3 , 2 3 5 -P -4 7  and 2 3 5 -P -12 4

M a k e .................................... .................................................Saginaw  Ste e rin g  Gear Division M in im u m  P . S . I ........................................................................................
M a xim u m  P .S .I .......................................................................................

..........................................110 0

.......................................... 1200
M in im y m  Capacity Pe r M in u te . .2 .3 5  G .P .M . o f A u to m a tic  T ra n s m is -

sion Fluid at 1 7 0 ° F . W hen O p e ra tin g
VANE TYPE  PUMP (V ICKERS )P u m p  at Idle Speed Ag a in st 665/735

P .S .I . M a k e ........................................................................................................................ V icke rs Corporation
M a xim u m  C apacity Per m in u te — M a xim u m  Capacity

Exc ep t 2 3 5 -P -1 2 4 ,2 3 5 -P -4 3  and M odel V T M - 2 7 - 5 0 - 3 0 - 1 0 - M J - L I - 1 2 ................................. ..........................3.0 G .P .M .
2 3 5 -P - 4 7 ............... . 3.5 G .P .M . of A u to m a tic  Transm ission Flu id  at Pressure Relief V a lv e .......................................................................... .......................1000 P .S .I .

1 7 0 ° F . W hen O p e ra tin g  P u m p  at 1500 R P M
A g a in s t 50 P .S .I .  Pressure . 

P u m p  M odel 2 3 5 -P -4 3 , 2 3 5 -P -4 7  and
SL IPPER  TYPE  PUMP (THOMPSON)

2 3 5 -P -12 4 .......................4.8 to 5.2 G .P .M . o f A u to m a tic  T ra n s m is 
sion Fluid at 1 7 0 ° F . W hen O p e ra tin g

M a k e ........................................................................................................................
C ap acity Per M inute

T h o m p so n  Products

P u m p  at 1500 R .P .M . A g a in st 50 P .S .I . M a x im u m ..................................................................................................... . . . 3 . 4  to 4 .1  G .P .M .
Pressure . M in im u m ..........................1 .4 5  G .P .M . w ith P u m p  O p e ra tin g  at Idle Speed

Pressure R elief Valve A g a in s t 66 5/ 735 P .S .I .
Ex c e p t 2 3 5 -P -4 3 ; 2 3 5 -P -4 7  and 2 3 5 -P -12 4 Pressure Relief V a lve
M in im u m  P . S . I . . .............................................................................................................................. 900 M in im u m  P .S .I ........................................................................................ ..........................................1000
M a xim u m  P . S . I . ..............................................................................................................................1000 M a xim u m  P . S . I ....................................................................................... ..........................................1100
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STEERING SYSTEM 9-50

SPECIFICATIONS (CONT.)

POWER STEERING POWER CYLINDER

TRUCK SER IES
TYPE  OF 

MOUNTING
RETRACTED

LENGTH
EXTENDED

LENGTH STROKE

C on ve n tion a l C ab  M odels w ith  F - 0 7 0 ; F -0 9 0 ; 
F - 1 2 0 ; F-1 6 0  F ro n t A x l e ................................................ Side 16.680" 2 5 .74 0 " 9W e"

Series T -70 , 80
W ith F -0 7 0  F ro n t A x l e ............... A x le 16.680" 2 5 .74 0 " W it"
F -0 9 0 ; F -1 2 0  Fro n t A x l e . . . A x le 19.806" 30.866" H V i e "

Series T -7 0 , 80
W ith F-090 F ro n t A x l e .............. A x le 17.9 3 6 " 26.996" 9!/l6"
F -1 2 0 , F -1 6 0  Fro n t A x l e . A x le 19.806" 30.866" ll '/ ie "

POWER STEERING TORQUE SPECIFICATIONS

LOCATION
TYPE OF 

PART
TORQUE
(FT .-LBS .) LOCATION

TYP E  OF 
PART

TORQUE
(FT .-LBS .)

Stee ring G ear to Fra m e  Bolt 
Conventional Cab M o d e ls ..................................................... N u t 50-60

Po w er S tee rin g C ylin d e r to R .H . Idler A rm  
S t u d *  W ith F -1 6 0  Fro n t A x le N u t

N u t
N u t

125-150
50-60
80-90

Steel T ilt  Cab M o d e ls .......................................................... N u t 9 0 -110 Su p p o rt Bra cke t to Fra m e  Bolt
Pitm a n  A r m  to Sh a ft Idler A r m  to Id ler S h a ft C lam p B o lt......................

Conve ntional Cab M o de ls-P in c h  B o lt..................... N u t 10 0 -110 D rag L in k  to P itm a n  A rm  S t u d *
D rag L in k  to Id ler L e v e r  S t u d *

Series R M -7 5 0 0 .............................................................
Steel T ilt  C a b  M o d e ls ................................................... N u t 250-300

Ste e rin g  G ear A d ju s tm e n ts  
La s h  A d ju s te r S c re w .................................................

N u t 125-150
N u t 25-35 T ilt  C a b  M o d e ls ................................................................................ N u t 125-150

S ide C ove r to H o u s in g .................................................... Bolt 25-35 Drag L in k  to Stee ring A rm  S t u d * ..................................... N u t 125-150
W orm  B ea rin g  A d ju s te r Plug 

Exc ep t 5 6 8 -D V -6 4 ....................................... N u t 5 0 -110
R .H . D ra g L in k  to Id ler A rm  S t u d *

W ith F -1 6 0  F ro n t A x l e ................................................. N u t 125-150
T y p e  5 6 8 -D V -6 4 ............................................................... N u t 50-75 Po w er Stee ring Ju n c tio n  Block to Fra m e  Bolt

Control V a lve  to S tee rin g Gear 
E x c e p t 5 6 8 -D V -7 1 ..............................................................

W ith F -1 6 0  F ro n t A x l e ................................................. N u t 20-25
Bolt 35-45 Reservoir M o u n tin g Bra cke t to S u p p o r t .................... Bolt 20-25

Control V a lv e  A d a p te r to Stee ring Gear 
T y p e  5 6 8 -D V -7 1 ...............................................................

Reservoir to M o u n tin g  B ra c k e t............................................. Bolt 20-25
Bolt 25-30 O il Cooler to S u p p o rt B ra c k e t............................................... Bolt 10-15

Control V a lve  to A d a p te r T y p e  5 6 8 -D V -7 1 . . .  
Pressure Hose U n io n ........................................................

Bolt 15-20
30-40

V a n e  T y p e  H yd rau lic P u m p  
M o u n tin g Bolt or S t u d ............................................................. 25-40

Hose Fittin g s to P o rts . 20-30 Po rt F it t in g ......................................................... 25-40
Po w er Steering C ylin d e r An ch o r Bracket 

to Fra m e Bolt N u t 50-60
S lip p e r T y p e  H yd rau lic P um p 

Reservoir Cap S c r e w .................................................................. 15-20
Po w er Stee ring C ylin d e r An ch o r Bracket Pressure Relief V a lv e ................................................ _ 30

N u t

N u t

50-60 Fro n t In s ert N u t .............................................................................. _ 95-105

Po w er Stee ring C ylin d e r to Pitm an A r m  S t u d * . 125 -15 0
T ie  Rod to S te e rin g A r m  S t u d *

Exc e p t F -0 7 0  F ro n t A x l e ........................................................ N u t 125-150
Pow er Steering Cylin d er An ch o r Bra cke t to 

T ie  Rod U - B o lt ...................................................................................
W ith F -0 7 0  Fro n t A x l e .............................................................. N u t 230-250

N u t 35-45 T ie  Rod En d  C lam p Bolt
P o w er Stee ring Cylin d er Ball S tu d  Socket Exc ep t F -0 70  F ro n t A x l e ......................................................... N u t 65-75

Bolt 50-60 W ith F -0 7 0  Fro n t A x l e .............................................................. N u t 80-100
♦Tighten N u t  to Specified T o rq u e , Th e n  A d va n c e  to N e x t A lig n in g  Slot 

and Install a N e w  Cotter Pin to Secure.
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SECTION 10

WHEELS AND TIRES

GENERAL

W heels used on veh icles covered in th is manual 
are either D isc-type (fig. 1) or Cast-type (fig. 2). 
On cast w heels, t ir e s  are mounted on rim s which 
are secured on wheel with rim  clam ps and nuts. 
Budd-type front w heels have a single nut, while 
rear w heels have inner and outer nuts.

WHEEL NUT TIGHTENING SEQUENCE

On a new vehicle, or after a wheel has been 
changed, the wheel nut torque must be checked at 
in tervals of 100, 500, 1,000, and every 1,000 m iles  
thereafter.

NOTE: Wheel hub flanges, w heels, studs, and 
stud nuts should be free of rust, lubricants, dirt, 
and finish color paint on all "faying" surfaces to 
ensure proper torque retention.

CAST SPOKE WHEEL (Fig. 3)
1. Install tire  and rim  assem bly to axle hub.
a. Install rim  spacer (rear only).
b. Install outer rear tire  and rim assem bly. 

With valve stem  opposite valve stem  on inner tire  
and rim  assem bly.

2. Install rim  clam ps and nuts. Position and 
finger tighten.

3. Starting at bottom, tighten No. 1 nut to 15 
to 20  foot-pounds torque.

4. Torque nuts 2, 3, 4, 5, and 6  (if used) using 
indicated sequence to 190 to 210 foot-pounds.

5. Retorque nut No. 1 to 190-210 foot-pounds.
6 . Wheel clam ps must be seated following 

w heel circum ference.

CAUTION: DO NOT TIGHTEN NUT 
WITH CLAMP IN COCKED POSITION.

7. Wheel runout m easured at the tire  sidew all 
should not exceed 1/ 8 -inch on front w heels and 
3/16-inch  on rear w heels.

DISC-TYPE WHEELS (Fig. 4)
1. Install tire  and wheel assem bly to axle hub.
2. Install all nuts loosely . Finger tighten inner 

wheel nuts (rear) or wheel nuts (front) marked by 
arrow s.

3. Then, tighten nuts to specified torque in 
sequence illustrated.

4. Install outer rear tire  and wheel assem bly  
with valve stem  opposite valve stem  on inner tire  
and wheel assem bly.

a. Install and finger tighten outer nuts marked

Figure 1—Budd Type Wheels Shown
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WHEELS AND TIRES 10-2

b. Then, tighten to specified  torque in sequence 
illustrated.

5. Torque requirements:
D isc (Except Budd Type) -  300-400 ft .- lb s . 
D isc (Budd) -  500-550 ft .- lb s .

NOTE: A ll Budd-type inner and outer nuts used 
on the right side of the vehicle have right-hand 
threads. A ll inner and outer nuts used on left side 
have left-hand threads. Both inner, and outer nuts 
are appropriately stamped with the letter "L" to 
signify left-hand or "R" to signify right-hand. Care 
should be exercised  to prevent trying to u se the 
wrong thread nut for the respective side, as dam
age to the stud threads could occur.

WHEEL STUDS OR BOLTS AND NUTS

If any wheel experiences a single stud failure  
caused by a loose-running wheel, all studs should 
be replaced. A loose-running wheel may cause 
only one stud to break, but more studs could be 
fatigued to the point of failure, but not easily  
noticeable. Replacing only the one broken stud and 
remounting the wheel could then promote further 
and possib ly seriou s failure. If studholes in wheels 
have becom e elongated or distorted, replace the 
wheel.

NOTE: These wheel to hub stud and nut fasten
ers are important attaching parts in that they could 
affect the perform ance of vital components and s y s 
tem s, and/or could result in major repair expense. 
They must be replaced with one of the sam e part
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number or with an equivalent part if  replacem ent 
becom es n ecessary . Do not use a replacem ent part 
of le s s e r  quality or substitute design. Torque values 
must be used as specified  during reassem bly to 
assu re  proper retention of these parts.

DUAL WHEELS

When installing dual w heels, position valve 
stem s 180 degrees apart (D isc-Type) or as c lose  
to 180 degrees as p ossib le  (cast-type).

On Budd-type dual w heels, loosen outer nuts 
before attempting to torque inside nuts, then torque 
outside nuts.

WHEEL INSPECTION (DISC TYPE)

IMPORTANT: Use only parts free from dam
age or heavy rust, especially at area of contact 
between rim base and side ring and/or lock ring.

Do not u se w heels with bent r im s. The con
tinued use of such w heels w ill result in excessive  
tire  wear and, if wheel is  mounted on front of ve
hicle, difficulty in steering w ill be experienced. 
W heels that are thought to be distorted may be 
checked as follow s, referring to typical diagram  
(fig. 5) for checking points.

1. R aise axle at side to be checked and safely  
support underneath.

2. Tool for checking run-out may be readily 
im provised as follow s, secure block of wood ap
proxim ately 6 " x  6 ” x 14" or m aterial with suitable 
base so it w ill remain positioned. Secure thin piece  
of wood or suitable m aterial 10  inches long, such 
as ruler or yardstick, and fasten to wood block to

STUD

10 STUD

figure 3—Wheel Nut Tigfifening Sequence (Casf Type WheelsJ Figure 4—Wheel Nut Tightening Sequence tDisc Type Wheels)
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WHEELS AND TIRES 10-3

a height in relation to rim  surfaces as shown in 
figure 5. Tighten screw  sufficiently so pointer w ill 
hold its  position when adjusted.

3. Position pointer at crown of rim  ("A," fig.
5). Slowly revolve wheel and move pointer toward 
wheel until it contacts w heel at nearest point.

4. Continue to revolve wheel and check amount 
of lateral run-out (amount of wheel side wobble). 
This should not exceed 3/32-inch .

5. P lace point of marker at inside of wheel at 
point "B," figure 5. Follow the above procedure to 
check radial run-out (out-of-round condition) this 
should not exceed 3/32". If wheel is  distorted be
yond these dim ensions it should be replaced.

6 . If doubt ex ists  whether the wheel or hub is  
distorted, hub may be checked as follows: Replace 
the existing wheel with a wheel known to be true. 
Revolve wheel and make the previously mentioned 
te s ts . If te sts  are within lim its  the hub is  sa t is 
factory, but wheel is  sprung.

7. A dismounted wheel may be checked for 
sid e wobble by placing straight-edge on face or 
hub of wheel. M easure distance from  straight edge 
to wheel rim , this should be checked at four equally 
spaced locations.

NOTE: Additional instructions on balancing 
wheel and tire  assem b lies are included under 
"Wheel and T ire Balancing" later in this section.

TIRES

Tube-type tire s  are standard and optional on 
a ll veh icles covered in this manual. For proper 
tire repair, go to your Chevrolet dealer or to a 
reliab le tire repair shop.

One of the m ost important factors of econom
ical and safe truck operation is  system atic and 
correct tire maintenance. The tire s  must not only 
support the weight of the loaded vehicle, but they 
a lso  serve  to transm it driving and braking forces  
to road surface. Therefore, the tires  used on all 
trucks should receive the sam e amount of careful, 
system atic , and regular maintenance as do other 
operating units.

The three major causes of tire  troubles are 
(1) under inflation, (2) overinflation, and (3) m is
alignment. T ires should be checked periodically  
to prevent excessive  damage caused by these  
conditions.

INFLATION OF TIRES

Under inflation is  the greatest cause for lo ss  
of tire  life  expectancy. T ires should be checked 
frequently for this condition. The fabric, rubber, 
bead, contour, and s iz e  of tires  used on these ve
h ic les are designed to obtain maximum length of 
serv ice  under all operating conditions to which

veh ic les may be subjected. TIRES ARE DESIGNED 
TO OPERATE EFFICIENTLY ONLY ON A PRE
SCRIBED AMOUNT OF AIR. U nless the correct 
a ir  p ressu re is  consistently maintained, the tires  
w ill not function as they should; consequently, safe  
econom ical operation of vehicle w ill be m aterially  
affected.

An underinflated tire runs sluggishly, heats 
up quickly because of the greater flexing, and is  
subjected to more,fequent bruising. On the other 
hand, overinflation may weaken the tire , causing 
a blow-out. In addition to the deteriorating effect 
im properly inflated t ir e s  may have on the tire  life , 
th is condition w ill affect steering, riding comfort, 
fuel and tire  economy, and safe driving. FOLLOW 
THE TIRE PRESSURE RECOMMENDATIONS OF 
THE TIRE MANUFACTURER.

For greater riding com fort, prolonged tire  
life , and to reduce wear and tear on the truck 
ch a ss is , tir e s  should be inflated for loads carried  
on tires  as indicated in "Tire Load and Inflation 
Table” in "Specifications" at end of this section . 
In no case should th is combined front and rear tire  
load exceed the maximum recommended load shown 
in "Load Capacity Chart" in the current Owner's 
and D river's Manual.

BALANCED INFLATION

The whole efficiency of the vehicle w ill be up
se t if a ir  p ressu re in the tire s  are out of balance. 
Balanced inflation may be expressed  as: A ll tire s  
on the sam e axle should always carry the sam e  
a ir  p ressu re . A difference in air p ressu re of the 
rear tire s  and the front tir e s  may be perm issib le  
within certain lim itations; however, there should 
not be a difference in pressure between the right 
and left tire s  on the sam e axle. A five-pound

T-4538

Figure 5—Method of Checking for Distorted Wheels
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WHEELS AND TIRES 10-4

under-inflation in one front tire not only can des
troy ease of steering, but creates steering hazard 
which generally point to a potential accident. An 
under-inflated rear tire  can destroy the value of 
the most efficient brakes. Balance t ir e s  for ease  
of steering, comfort in riding, safety in driving, 
as w ell as for minimum fuel consumption and max
imum tire m ileage.

PRESSURE LOSS

At periodic intervals, each tire should be 
gauged for p ressu re lo ss  with an accurate gauge 
before tire s  are brought to correct operating 
p ressu re . The purpose of this check is  to deter
mine the exact p ressu re  lo ss  in each t ire . In other 
words, if at the tim e this check is  made, a definite 
p ressu re  lo ss  is  noted in any one of the t ir e s , an 
inspection should be made of the tire  showing the 
lo s s  and the cause of lo ss  corrected. This method 
should definitely establish  a "danger signal" on the 
condition of the tire s . The p ressu re lo ss  check  
should be made consistently with the sam e gauge, 
so that any elem ent of inaccuracy in the gauge w ill 
be the sam e for a ll t ir e s .

VALVE CORE

The valve core is  a spring-loaded check valve 
in the valve stem , perm itting inflation or deflation 
of the tube or tire . This check valve, or core, is  
not intended to hold the a ir  during operation. The 
valve cap is  provided to sea l the air in the tube 
and tire . When valve cap is  tightened down on stem , 
the sealing washer inside cap is  p ressed  tightly 
against top of stem , preventing air leakage. It is  
important, therefore, that valve caps be used at 
a ll tim es.

Figure 6—Tire Rotation Diagram

SELECTION OF TIRES

A ll tires on an axle should, whenever possib le, 
be of the sam e make, since difference in design 
and tread in som e instances resu lt in unequal tire  
rolling radii. On trucks equipped with one rear  
axle, and on trucks equipped with tandem drive 
rear axles having an interaxle differential, dual 
tire s  should have the sam e overall diam eter within 
^-inch. On tandem drive rear axles without an 
interaxle differential, tires  should be matched 
within c loser  lim its  to assure maximum tire  life , 
axle life , vehicle perform ance, and fuel economy. 
T ires having the sam e overall diam eter within 
1/8-in ch  should be used. Furtherm ore, the sum of 
the diam eters of the four t ir e s  on the forward 
driving axle should equal the sum of the diam eters 
of the four tire s  on the rear driving axle. In high
way serv ice , the sm aller  of the two tires  on a dual 
assem bly should be installed on the inside position, 
provided its diam eter is  within the tolerance des
cribed above.

TIRE ROTATION

TWO-AXLE TRUCK (Fig. 6)
T ires should be moved from  front to rear  

after 1 /3  of the life  of the tread is  worn off. If 
there is  uneven tread wear on front t ir e s , rotate 
tires  im m ediately and check vehicle for mechan
ica l irregu larities. When tir e s  are moved to rear, 
follow the recommendations previously described  
under "Selection of T ires"  in matching them with 
other tire s .

THREE-AXLE TRUCK (Fig. 6)
Since there are five tir e s  on each side of the 

veh icle , the front t ir e s  should be moved to the 
rear when 1/5  of the tread life  has been used. 
Match tire s  as previously described under "Selec
tion of T ires."

WHEEL AND TIRE BALANCING

It is  desirable from  the standpoints of tire  
wear and vehicle handling ease  to maintain proper 
balance of front wheel and tir e  assem b lies on all 
m odels. A ll w heels intended for u se on front of 
veh icle , such as those switched during periodic  
tire  rotation and those installed as new or repaired  
replacem ent equipment, should be accurately bal
anced. This may be accom plished by either of two 
types of balancing system s in current use which 
balance w heels either on the vehicle or off. The 
"On-The-Vehicle" type, however, is  the m ore de
sirab le  in that a ll rolling components (brake drums, 
bearings, sea ls , etc.) are included in the balancing 
procedure and thereby have any existing unbalance 
corrected.
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WHEELS AND TIRES 10-5

Wheel balance is  the equal distribution of the 
weight of the wheel and tire  assem bly around the 
axis of rotation. There are two ways in which 
wheels can be balanced -  statically  and dynamically; 
w heels must be statically  balanced before they can 
be balanced dynamically.

STATIC BALANCE
Static balance (som etim es called s t ill  balance) 

is  the equal distribution of weight of the wheel and 
tire  assem bly about the axis of rotation in such a 
manner that the assem bly has no tendency to ro
tate by itse lf, regard less of its  position. For ex
ample: A wheel with a chunk of dirt on the rim  w ill 
always rotate by itse lf  until the heavy side is  at 
the bottom. Any wheel with a heavy side like this 
is  statically  out-of-balance. Static unbalance of a 
wheel causes a hopping or pounding action (up and 
down) which frequently leads to wheel "flutter" 
and quite often to wheel "tramp."

DYNAMIC BALANCE
Dynamic balance (som etim es called running 

balance) means that the wheel must be in static  
balance, and also run smoothly at a ll speeds on 
an axis which runs through the centerline of the 
wheel and tire  and is  perpendicular to the axis of 
rotation.

To insure su ccessfu l, accurate balancing, the 
following precautions must be observed:

Wheel and tire  must be clean and free  from  
all foreign matter. The tires should be in good 
condition and properly mounted with the balance 
mark on the tire , if any, lined up with the valve.

Bent w heels that have runout over 3/32"  
should either be replaced or straightened before  
being balanced.

NOTE

Inspect tire  and wheel assem bly to determine 
if an eccentric or out-of-round condition ex ists . 
Note that this condition, if  severe , cannot be "bal
anced out." An assem bly which has an out-of-round  
condition exceeding 5/16" on 8.25:20 tires and up, 
is  not suitable for use on the front of the vehicle. 
Its u se on the rear should be governed by its  gen
eral condition and whether the roundness defect 
seriously  detracts from  overall ride quality.

When balancing w heels and tires, it is  recom 
mended that the instructions covering the operation 
of the wheel balancer being used be closely  followed.

SYNTHETIC TUBES

When installing synthetic tubes, coat both sides  
of the flap (if used), inner diam eter of tube, and 
inside of tire  beads with a solution of neutral vege
table o il soap. U se a brush or cloth swab to apply.

Do not allow solution to run down into tire . This 
treatm ent aids tube in shaping itse lf  properly dur
ing inflation. When tube and flap are not properly  
lubricated, tube w ill be stretched thin in the tire  
bead and rim  regions.

It is  a good practice to rem ove valve core  
after partially inflating tube. This w ill aid tube to 
seat properly in tire  and help prevent tube w rinkles. 
Install valve cap to valve stem  when correctly in 
flated.

TIRE MOUNTING

T ires may be secured on rim s by a one-p iece  
split lock ring, or by a continuous side ring held 
in place by a sp lit lock ring. Conventional methods 
are used to mount and dismount tir e s .

CAUTION
Most truck "rim accidents" are caus

ed by carelessness and thoughtlessness 
when inflating the tire after mounting.
Such accidents are always serious and 
sometimes fatal. Be on the safe side — 
always follow the precautions explained 
below:

On all rims, the lock ring must be 
fully seated in the rim gutter before in
flating tire. This is important for the 
safety of the person inflating the tire. As 
a safety measure, observe the following 
precautions:

On Budd-type wheels, use a steel bar 
approximately 1-inch in diameter and long 
enough to extend several inches past di
ameter of the lock ring at both ends. Bend 
bar slightly in center so it can be inserted 
through wheel spoke openings with both 
ends of bar extending over and past the 
lock ring. Leave bar in place until tire is 
fully inflated, examine lock ring to see 
that it is fully seated, then remove safety 
bar.

On cast-type wheels, wrap around 
tire and rim with a chain at opposite sides 
of rim and secure ends of chain. Leave 
chain loose enough to permit expansion of 
tire during inflation. After inflating, ex
amine lock ring to see that it is fully seat
ed, then remove chain.________________________

IMPORTANT

When servicing w heels, make sure mating side  
rings, and/or lock rings are kept together in se ts . 
A lso, when it is  necessary to replace any of the 
parts make sure they are the sam e as those r e 
moved and that lock ring sea ts  properly in rim .
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WHEELS AND TIRES 10-6

SPECIFICATIONS

W HEEL NUT TORQUE
Cast Type Wheels

T ig h te n  nuts as directed in te xt t o :
F r o n t ...........................................................................................................................................................................................................................................190 -210  fo o t-p o u n d s
R ° a r ..............................................................................................................................................................................................................................................19 0 -210  fo o t-p o u n d s

B u d d  Type Wheels

Tig h te n  nuts as directed in te xt t o :
F r o n t ...........................................................................................................................................................................................................................................500-550 fo o t-p o u n d s
R ear (In n e r and outer n u t s * ) ........................................................................................................................................................................500-550 fo o t-p o u n d s

*L o o s e n  outer n u ts , tighten inner n u ts, th en  tig hte n outer nuts.

TIRES FOR TRUCKS IN HIGHWAY SERVICE 
LOAD AND INFLATION TABLE

T ir e  and Rim  Association S tan d ard  T ire  Lo a d s  A t  V a rio u s Inflatio n Pressures. 

TIRES USED AS SINGLES

T IR E ID ENTIFICATIO N T IR E  LOAD LIM ITS AT VARIOUS INFLATION PRESSURES

SIZE LOAD
RANGE

50 55 60 65 70 75 80 85 90 95 100

8.25-20 E 2800 3010 3190 3370 3560 3730 3890 4050
8.25-20 F 2800 3010 3190 3370 3560 3730 3890 4050 4210 4350 4500
9 .00-15 F 2950 3150 3330 3500 3660 3830 3980 4 140 m
9 .00-18 E 3320 3530 3730 3920 4 12 0 4300
9.00-20 E 3560 3 770 4000 4210 4410 4610
9.00-20 F 3560 ‘ 3 770 4000 4210 4 410 4610 4790 4970 5150

10 .0 0 -15 F 3580 3780 3980 4 1 7 0 4370 4540
10 .0 0 -15 G 3580 3780 3980 4 17 0 4370 4540 4 7 10 4880 5050
10.0 0 -18 F 4000 4230 4460 4660 4880 5070
10.00-20 F 4290 4530 4 770 4990 5220 5430
10.00-20 G 4290 4530 4 770 4990 5220 5430 5640 5840 6040
10.00-22 F 4560 4820 5070 5310 5550 5780
10.00-22 G 4560 4820 5070 5310 5550 5780 6000 6210 6430
10.00-24 F 4830 5120 5380 5640 5890 6130
11.0 0 -2 0 F 4670 4940 5200 5450 5690 5920
11.0 0 -2 0 G 4670 4940 5200 5450 5690 5920 6140 6370 6590
11.9 0 -2 0 H 4670 4940 5200 5450 5690 5920 6140 6370 6590
11.0 0 -2 2 F 4960 5240 5520 5790 6040 6290
11.0 0 -2 2 G 4960 5240 5520 5790 6040 6290 6530 6 770 7000
11.0 0 -2 4 F 5270 5570 5860 6140 6420 6680
12.00-20 G 5620 5920 6200 6480 6740 7000
12.00 -2 2 G 5970 6280 6590 6870 716 0 7430
12.00-2 4 G 6330 6660 6980 7280 7580 7880

N O T E :  U n d erlin ed  Fig ure s Indicate M a xim u m  Recom m ended Lo a d .
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WHEELS AND TIRES 10-7

SPECIFICATIONS (CONT.)

TIRES USED AS DUALS

T IR E ID ENTIFICATIO N T IR E  LOAD LIM ITS AT VARIOUS INFLATION PRESSURES

SIZE
LOAD

RANGE
40 45 50 55 60 65 70 75 80 85 90

8.25-20 E 2460 2640 2800 2960 3120 3270 3410 3550
8.25-20 F 2460 2640 2800 2960 3120 3270 3410 3550 3690 3820 3950

9.00-15 F 2590 2760 2920 3070 3210 3360 3490 3630 3760

9 .0 0 -18 E 2910 3100 3270 3440 3610 3 770

9.00-20 E 3120 3310 3510 3690 3870 4040

9.00-20 F 3120 3310 3510 3690 3870 4040 4200 4360 J S 2 1 L
10 .0 0 -15 F 3140 3320 3490 3660 3830 3980
10 .0 0 -15 3140 3320 3490 3660 3830 3980 4130 4280 4430

10 .0 0 -18 F 3510 3 7 10 3910 4090 4280 4450

10.00-20 F 3760 3970 4180 4380 4580 4760

10.00-20 3760 3970 4180 4380 4580 4760 4950 5120 5300

10.0 0 -22 F 4000 4230 4450 4660 4870 5070
10.00-22 4000 4230 4450 4660 4870 5070 5260 5450 5640

10.00-24 F 4240 4490 4720 4950 5 170 5380
11.0 0 -2 0 F 4100 4330 4560 4780 4990 5190

11.0 0 -2 0 4100 4330 4560 4780 4990 5190 5390 5590 5780

11.0 0 -2 2 F 4350 4600 4840 5080 5300 5520
1 1.0 0 -2 2 4350 4600 4840 5080 5300 5520 5730 5940 6140

11.0 0 -2 4 F 4620 4890 5140 5390 5630 5860

12.00 -2 0 G 4930 5190 5440 5680 5910 6140

12.00 -2 2 G 5240 5510 5780 6030 6280 6520

12 .0 0 -2 4 G 5550 5840 6120 6390 6650 6910

N O T E :  U n d erlin ed  Fig ure s Indicate M a xim u m  Recom m ended Lo a d .

LOAD RANGE DESIGNATION LETTER TO 
PLY RATING NUMBER CONVERSION CHART

LOAD RANGE LETTER PLY RATING

E 10

F 12

G 14
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WHEELS AND TIRES 10-8

IMPORTANT

At regular intervals wheel nuts should be 
checked for tightness. A noticeable noise or 
vibration could indicate loose wheel nuts.
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SECTION 11

SHEET META1
Information in th is section  covers replacem ent and adjustment of 

metal and fiberglass components as used on the Conventional Cab 
M odels. Figure 1 illustrates the metal and fiberglass units.

See following index for guide to information contained in th is section.

Subject Page No.
Sheet Metal Components .......................................................................  11-1
F iberglass Components .......................................................................  11-5

SHEET METAL COMPONENTS

Figure 1 —Front End Components IConv. Cab.) (Typical)

RADIATOR SHELL GRILLE 
REPLACEMENT

NOTE: It is  not necessary  to remove grille  
in order to make head lamp beam adjustments or 
sealed-beam  unit replacem ent. Notches in grille  
are provided for this purpose.

1. Remove eight c r o ss -r e c e ss  screw s which 
attach grille  to radiator sh ell. Remove grille .

2. P lace grille  in position at radiator shell, 
then install attaching screw s firm ly.

RADIATOR SHELL REPLACEMENT

NOTE: The following explains procedure for 
replacing the radiator shell assem bly le s s  the 
radiator core and support as shown in figure 2 , 
except HM and JM 80 Models which should be

Figure 2—Radiator Shell Replacement (Typical)

rem oved as a unit. However, the radiator core and 
support can be left attached to sh e ll if  desired as 
shown in figure 3. This latter method w ill require 
the draining of cooling system  and disconnecting 
of radiator hoses.
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SHEET METAL 11-2

Figure 3—Radiator Shell Removed Showing 
Core Removed (Typical)

REMOVAL (Refer to F ig. 2)
1. R aise and support hood side panels.
2. Disconnect head lamp wiring harness con

nector which is  located at right side of radiator 
sh ell panel. A lso, disconnect the wiping harness 
ground w ire which is  attached to stud on fram e 
sid e member with nut and washer.

3. Remove two bolts and nuts which attach 
hood center panel to radiator sh ell.

4. Support front end of hood center panel by 
placing a prop between top of engine and center 
panel. (See upper view of figure 2.)

5. Remove attaching bolts (number of bolts 
depends on model) which attach each side of shell 
to radiator support mounting brackets (figs. 5 and
6 ), or rem ove bolts each side at mounting pad.

NOTE: On som e m odels, mounting bracket 
(fig. 5) is  inverted 180 degrees.

6 . Remove bolt, nut, and washer which attach 
each strut rod to sh ell.

Figure S—Radiator Shell Flexible Mounting 
(Typical for HM and JM80)

7. With aid of an assistant to lift radiator shell 
assem bly upward so that radiator core support cen
ter bracket c lears top of core, move assem bly  
forward from  vehicle.

The following additional information w ill apply 
on HM and JM 80, or when replacing radiator core  
and support with radiator shell as an assem bly  
(fig. 3.)

Figure 4—Radiator Shell Strut Rods Figure 6—Radiator Shell Flexible Mounting
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SHEET METAL 11-3

1. Drain the cooling system  and disconnect 
radiator hoses.

2. If radiator assem bly includes o il cooler, 
make provisions for catching o il drainage from  oil 
cooler ports and lin es . Disconnect a ll coolant 
hoses and o il lines (if equipped) from  radiator 
core assem bly.

3. If vehicle is  equipped with air conditioning 
or power steering cooling co ils , rem ove co ils , 
lin es, and brackets, as n ecessary .

4. On som e m odels it may be necessary  to 
rem ove fan shroud attaching bolts, then lay shroud 
back over fan blades.

5. On m odels except HM and JM 80, rem ove 
upper lock nuts, w ashers, and cushions from  rad
iator stab ilizer rods. R efer to RADIATOR AND 
SURGE TANK (SEC. 13) (fig. 4) of th is manual.

Do not move lower lock nuts or jam nuts on 
strut rod.

NOTE: If n ecessary  to rem ove hood, refer to 
"Hood Replacement" later in this section.

R efer to RADIATOR AND SURGE TANK (SEC. 
13) of this manual, for rem oval of radiator from  
sh ell.

6 . Install radiator sh e ll unit in vehicle in the 
rev erse  of rem oval procedures.

NOTE: If co llision  repairs w ere made to front 
end of vehicle, it may be necessary to realign the 
sh e ll and hood panels, using means of threaded 
yoke on radiator sh ell support strut rods (fig. 4 ). 
By shortening or lengthening rods, top of radiator 
core and sh ell can be tilted  fore and aft to obtain 
proper hood alignment.

RADIATOR SHELL MOUNTING 
BRACKET REPLACEMENT

1. Secure adequate support for the radiator 
core (when involved) and radiator shell sheet 
m etal, as these components w ill drop when sup
port bracket is  removed.

2. Remove all bolts, nuts and w ashers secu r
ing mounting bracket to frame rail, to radiator 
sh ell and to radiator core support (if involved).

3. Remove mounting bracket (fig. 5 or 6). In 
som e ca ses  bracket may be further d isassem bled  
for inspection.

4. Replace worn mounting pads or cushions 
and assem ble bracket if necessary .

5. Install mounting bracket components in 
reverse  of above procedures.

FENDER ASSEMBLY REPLACEMENT

NOTE: The following d escribes procedure 
for replacing the com plete fender assem bly which 
includes components shown in figure 7.

SUPPORT
BRACKET FENDER

FENDER AND SKIRT ASSEMBLY

H
FENDER SUPPORT 

SUPPORT BRACKET ^MOUNTING STUDS 
BOLT HOLES

L 2
\ ^ S P A C E R S  

FENDER DISCONNECT*POINTS

Figure 7—Fender Replacement (TypicalI

REMOVAL
1. Remove two bolts, nuts, and w ashers which 

attach bumper to fender front support bracket.
2. At rear of fender, rem ove two bolts, bolt 

spacers, nuts, and w ashers which attach fender to 
running board.

3. Remove nuts from  four studs which attach 
fender support to fram e side rail. Lift fender a s 
sem bly from  vehicle.

NOTE: If desired , the skirt and fender sup
port can be readily separated from fender.

INSTALLATION
A ssem ble fender and skirt if n ecessary, then 

install fender assem bly in reverse of “ Removal 
procedures.

NOTE: If a ll attaching hardware is  installed  
loosely , components can be readily aligned before 
final tightening.

RUNNING BOARD REPLACEMENT
(Refer to Figure 8)

REMOVAL
1. Remove two bolts, nuts, and w ashers which 

attach running board to fender. Remove bolt 
sp acers.

2. Remove four bolts and lock w ashers which 
attach running board to fram e supports. Remove 
running board.
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SHEET METAL 11-4

Figure 8—Running Board Replacement

INSTALLATION
1. Place running board in position on frame 

supports, then install loosely , four attaching bolt 
nuts and lock w ashers.

2. With bolt spacers held in position at 
fender, in sta ll bolts, flat w ashers, lock w ashers 
and nuts which attach running board to fender.

NOTE: Bolt holes at front of running board 
and in the fram e supports are slotted (for purpose 
of obtaining proper alignment with fender outer 
surface which should be flush.

3. Align running board with fender, then final 
tighten all attaching bolts and nuts.

HOOD ASSEMBLY REPLACEMENT

NOTE: The separate halves of hood a sse m 
bly can be readily replaced after first marking 
the hinge-to-hood panel positions, then removing 
the hinge bolts.

The following d escribes procedure for r e 
placing the complete hood assem bly which in 
cludes the right and left, and center panels.

REMOVAL (Refer to Fig. 9)
1. Raise both hood side panels and support 

with attached props.
2. At front of hood center panel, remove two 

attaching screw s, w ashers, and nuts.
3. Underneath hood center panel, at the rear, 

remove two nuts and w ashers which attach center 
panel mounting cushion assem b lies to cab bracket.

4. With the aid of an assistant, carefully lift 
the hood assem bly from  vehicle using care not to 
tw ist it.

INSTALLATION
Install the hood assem bly in reverse  of the 

“ Rem oval’' procedure.

NOTE: If co llision  repairs w ere made or if  
new sheet m etal parts w ere installed, it may be 
n ecessary  to realign the sheet m etal. This can be 
accom plished by changing the length of the radia
tor sh ell strut rods, one at each side of the radia
tor core (fig. 4).

NOTE: Slotted mounting bolt ho les at rear 
of hood center panel are provided to allow fore 
and aft movement at top of shell. If necessary , 
loosen adjustable s leeve  clam ps on stru ts, then

Figure 9—Hood Center Panel Mounting
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SHEET METAL 11-5

turn sleeve  as required to obtain good front end 
sheet metal alignment. After making adjustments, 
tighten sleeve  clam ps.

Each half of hood assem bly is  adjustable in 
side opening by means of slotted attaching bolt 
holes in the two hinge straps. If n ecessary, loosen  
hinge strap bolts and reposition hinge. After mak
ing adjustment, tighten attaching bolts firm ly.

IMPORTANT

DO NOT OVER-ADJUST TO CAUSE 
ENGINE FAN TO CONTACT CORE. Ad
justment to this extrem e would indicate 
collapsed mountings at engine or cab.

FIBERGLASS COMPONENTS

RADIATOR SHELL GRILLE 
REPLACEMENT

See sam e 
Components.”

subject under “ Sheet Metal

FIBERGLASS HOOD REPLACEMENT

NOTE: Figure 10 shows fiberglass hood a s 
sem bly removed.

IMPORTANT: The aid of an assistant is  r e 
quired to replace the hood assem bly properly.

REMOVAL
1. Disconnect front light wiring harnesses 

and ground wire at front end near frame rail.
2. Remove the bolt, nut, and lock washer from  

hood right and left side hinge pins.
3. Support weight of hood at each hinge pin, 

then pull the pin from  hinge. Lower hood tc allow  
hinge straps to rest on front bumper.

4. Position assistant to support weight at 
front center of hood, then disconnect the hood stop 
cable special bolts at radiator support side brack
ets. (See fig. 11.)

5. At each side, lift hood assem bly from  over 
front bumper, then rem ove the hood from the 
v e h ic le .

M U D  SHIELD R E A R  M O U N T I N G

H O O D  S T O P  G U I D E

HINGE STRAP

6 . If necessary , all components of hood a s 
sem bly can be readily replaced. Figure 10 illu s 
trates hood components.

If required, hood hinge pin bushings (fig. 12) 
can be driven from  hinge strap and a new rubber 
bushing p ressed  into its  place.

INSTALLATION
Install the hood assem bly by perform ing the 

“ Rem oval” procedure in reverse .

NOTE: If necessary , the hood can be aligned

Figure 10—Fiberglass Hood Removed ITypical) Figure 11 —Hood Stop Cable Clevis Installation
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SHEET METAL 11-6

Figure 12—Hood Hinge Pin and fab

as directed later under "F iberglass Hood Align
m ent.” Tighten all attaching bolts 
adjustment.

IMPORTANT: When installi 
make sure hood is  not allowed

FIBERGLASS HOOD ALIGN

at points of

ig  hood, 
o tw ist.

MENT

The hood assem bly is  adjustably fore and aft 
by adding or removing shim s located between the 
hood forward panel and the hinge strap (fig. 13).

Note the proper position of sh im s when 
installed.

The height of hood front end is  also adjustable 
by means of slotted attaching bolt holes in each 
hinge strap (fig. 13). Loosen strap bolts, then

Figure 14—Hood Mounting Adjustment at 
Cab Cowl (H and J Models ShownI

Figure 13—Hood Fqre and Aft Adjustment
Figure 15—Hood Mounting Adjustment at 

Cab Cowl IM and C Models ShownI
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SHEET METAL 11-7

raise  or lower front of hood assem bly as r e 
quired. HOOD SHOULD NOT CONTACT RADI
ATOR CORE UNIT.

The rubber pilot at each side of hood cowl 
(figs. 14 and 15) is  adjustable in all directions on 
cowl bracket to stab ilize the hoodposition. To check 
adjustment, loosen pilot bolt nut, then lower hood 
onto pilot which should cause pilot to locate itse lf  
on cowl bracket. Cowl bracket has an enlarged 
bolt hole for this purpose. Tighten bolt nut.

FIBERGLASS FENDER EXTENSION 
REPLACEMENT

REMOVAL
1. Tilt the hood assem bly forward.
2. Referring to figure 16, remove five bolts 

which attach fender extension to the cab and ex
tension support bracket. Remove the extension  
assem bly.

3. Separate the m etal brace rod from  exten
sion. Note the number of shim  w ashers at lower 
end of brace rod.

INSTALLATION
A ssem ble and install extension assem bly in 

reverse  of the "Rem oval”  procedures.
For proper alignment with hood, add or re 

move shim s as shown in figure 16.

FENDER SKIRT REPLACEMENT

The fender sk irts are mounted directly to the 
fib erglass hood and may be more readily replaced  
with the hood removed from  the vehicle.

1. If desired , rem ove fiberglass hood as 
described previously under "F iberglass Hood 
Replacem ent."

2. Remove all bolts, w ashers, and nuts which 
attach fender sk irts to hood and braces.

3. If braces are to be replaced, remove bolts 
attaching b races to hood.

4. Inspect hood fiberglass in area of skirt 
mounting and repair if necessary .

To install fender sk irts, reverse above 
procedure.

Figure 16—Fiberglass Hood Fender

REPAIR OF FIBERGLASS HOOD 
AND FENDER COMPONENTS

Repair procedures of fiberglass parts are 
sim ple and the paint refinishing procedure is  the 
sam e as for m etal parts.

In general, all repairs to fiberglass parts 
con sist of filling the damaged area (which has 
been sanded or ground down) with plastic solder  
or with fiberglass cloth and resin . Use of the 
various m aterials is  determined by the type of 
repair to be made. The repair is  allowed to 
harden and then the finishing operations are 
perform ed.

Such repairs as large holes, torn sections, 
and separated joints require the adhesive qualities 
of resin  and the reinforcing qualities of the fib er
g lass sheets which are available in Repair Kit No. 
1050535. Small dents, scratches, surface cracks 
and pits can be readily repaired after sanding 
down then using only p lastic solder No. 1050112. 
This part number con sists  of a 3 lb. container of 
solder-type polyester resin  and one U.S. fl. oz. 
tube of crem e hardener. Instructions for both the 
mixing and application are located on the solder  
container. The solder and hardener are included 
in Kit No. 1050535. However, both the solder and 
the polyester resin  containers with their resp ec
tive hardeners are available separately.

An illustrated instruction sheet is  included in 
the com plete Repair Kit No. 1050535.
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SHEET METAL 11-8

When working with fib erglass repair m aterials, avoid 

contact with skin and never work near fire  or flam e. 

If m aterials should com e in contact with skin, wash 

thoroughly with soap and water as soon as possib le.
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SECTION 12

CHASSIS ELECTRICAL AND INSTRUMENTS
This section, covering maintenance and replacem ent of ch assis  

electr ica l system  units, is  divided into sub-sections shown in the Index
following:

Subject Page No.
M iscellaneous E le c t r ic a l ....................................................................... ..... 12-1
Alarm  System  .......................................................................................... ......12-15
Instruments and Gauges ....................................................................... ......12-17
Lighting System  ...................................................................................... ......12-24
Light Bulb D a t a ................................................................................................12-34
S p e c if ic a tio n s .............................................................................................. ......12-35

MISCELLANEOUS ELECTRICAL
NOTE: Certain electrica l units, when closely  associated with other sy s 

tem s or units, are covered in other sections of this manual as listed  below:

Unit Section
Gauge, Air R estriction (Cummins Only) . . 6M
Gauge, Engine Oil T e m p e r a tu r e ...................  6K
Gauge, Fuel Tank Unit .....................................  8
Indicator, Water Temperature ....................... 6K
Motor, Air Conditioning B l o w e r ................... 1
Motor, Axle Shift ................................................. 4A
Motor, Heater Blower .....................................  1
Motor, Power W in d o w .........................................  1
Motor, E lectric W/S Wiper and Washer . . 1
R elay, Air Conditioning Blower Control . . 1
R elay, Frequency Sensing ..............................  6Y
Relay, Generator Field ...................................... 6Y
Relay* Starter Control ...................................... 6Y
Relay, Starter I n te r lo c k .....................................  6Y
R esistor , Heater B low er C o n t r o l ................... 1
Sender Unit, Engine T e m p e r a tu r e ...............  6K
Sender, Fuel Gauge Tank Unit . . . . . . . .  8
Speedometer Adapter, 2-Speed Axle . . . .  4A
Switch, Air Conditioning C o n t r o l ...................  1

Unit Section
Switch, A ir Cond. Blower Control ...............  1
Switch, A ir S t o p ..................................................... 5B
Switch, Axle Shift Motor ..................................  4A
Switch, 2-Speed Axle Shift ..............................  4A
Switch, D ifferential L o c k ..................................  4A
Switch, E lectric C h o k e ......................................  6M
Switch, Engine Brake .......................................... 6 C
Switch, Engine Brake C l u t c h ..........................  6 C
Switch, Engine O v e r h e a t ..................................  6K
Switch, Fuel P ressu re  ...................................... 6C
Switch, Heater C o n t r o l ......................................  1
Switch, Heater Blower C o n t r o l ....................... 1
Switch, Low A i r .....................................................  5B
Switch, Micro Buffer .......................................... 6C
Switch, Starter Magnetic ..................................  6Y
Switch, Windshield Wiper and Washer . . .  1
Solenoid, 2-Speed Axle Air S h i f t ...................  4A
Tachom eter D r i v e .................................................  6A

WIRING DIAGRAMS

Wiring diagrams show e lectr ica l c ircu its and 
connections for standard and optional equipment 
used on veh icles covered by this manual. Stan
dard equipment is  shown in solid  lines on dia
gram s and optional equipment is  shown in broken 
lin es. Truck se r ie s  to which each diagram ap
p lies is  shown on each diagram.

NOTE: On Alum Tilt Cab veh icles, a sche
m atic wiring diagram of e lectrica l system  is  
located on inner side of console panel access  
cover.

WIRING HARNESSES AND WIRES

Some w ires are grouped and taped together 
with a m oisture and heat resistant black, p lastic-  
type tape to form a wiring harness. In other in
stances, it is  more practical to use a single w ire  
or cable. Every w ire is  of a specific  s ize  with 
plain colored or striped insulation as indicated on 
the wiring diagrams. Insulation colors a ss is t  in 
tracing circuits and in making proper connections.

Connections between ch assis  wiring harness 
and the engine, body, and lighting wiring harness 
are made through a multiple plug and receptacle
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-2

lator. When replacing this w ire, a wire of sam e  
m aterial and length must be used to provide the 
correct resistan ce. The w ire is  identified on ap
plicable Wiring Diagram as 24-BRN. WHT. STR. 
R esistance value of this w ire is  approximately 
10.0 ± 1.0 ohm, 6.25 watts.

NOTE: On Alum Tilt veh ic les, e lectr ica l con
nections at control panel are shown in figure 1 0 .

Figure J —Replacing Blade Type Connector Terminals

type connector or through a term inal post-type  
ch a ss is  junction block. Connections at instrument 
cluster, gauges, and units are made through mul
tip le plug, and receptacle-type connectors, p lastic  
insulated blade-type connectors, and screw -type  
term inals.

Each harness or w ire must be held securely  
in place by clips or other holding devices to p re
vent chafing of insulation.

On vehicles equipped with the V6-401M gaso
line engine, a 1.52 ohm resistan ce w ire is  used  
in the engine wiring harness to connect the "IGN" 
term inal of the ignition switch to the positive (+) 
term inal of the ignition coil. The proper length 
w ire is  used  to provide the correct resistan ce. 
This wire is  identified on applicable wiring dia
gram as "20-WHT. ORN. & PPL. CR. TR” or 
"20-BLK." DO NOT u se regular copper wire in 
place of this resistance wire.

The resisto r  provides increased voltage dur
ing engine cranking.

During cranking, a full 12-volts is  supplied to 
the coil by a shunt wire between starter term inal 
and coil term inal.

On som e veh icles, a special resistan ce wire is  
used in the charging circuit wiring harness and is  
connected between the "IGN” term inal on the engine 
control switch and No. 4 term inal on voltage regu-

Figure 2—Removing Twin Lock Type Connector Terminals

MAINTENANCE AND REPAIR

A ll e lectr ica l connections must be kept clean  
and tight. Loose or corroded connections may 
cause a discharged battery, difficult starting, dim 
lights, and p ossib le  damage to generator and regu
lator. W ires must be replaced if insulation be
com es burned, cracked, or deteriorated.

Whenever it is  necessary to sp lice  a w ire or  
repair one that is  broken, always u se rosin flux 
solder to bond the sp lice and insulating tape to 
cover all sp lices or bare w ires.

When replacing w ires, it is  important that the 
correct s ize  w ire as shown on wiring diagram s 
be used. Each harness or w ire m ust be held 
secu rely  in place by clips or other holding de
v ice s  to prevent chafing or wearing away the in
sulation due to vibration.

CAUTION: Never replace a wire with 
one o1 a smaller size or replace a fusible 
link with a wire of a larger size.

IMPORTANT: When replacing fu ses, circuit 
breakers, or fla sh ers, be certain the replacem ent 
unit is  the sam e part number as unit being replaced.

Circuits may be tested  for continuous circuits  
or shorts with a conventional te st lamp or low  
reading voltm eter by referring to applicable w ir
ing diagram s.

REPLACING WIRING CONNECTOR TERMINALS 
Either blade-type or twin lock-type term inals 

are used  in the wiring harness connectors. Mating 
ends of the connectors are secured by tang locks 
which must be disengaged at the sam e tim e to sep 
arate the connector.

Term inal Removal
1. To rem ove a blade-type term inal from  the 

connector, disengage lock tangs and separate con
nector. Insert a thin-bladed instrument under 
mating end of connector term inal and pry up on 
term inal being careful not to damage connector. 
Pull w ire and term inal from  connector as shown in 
figure 1 .

W I R I N G  H A R N E S S  

C O N N E C T O R

W I R E  TERMINAL
TERMINAL 

R E M O V E R  T O O L  T-2259
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-3

2. To rem ove a twin lock type term inal from  
connector, disengage the lock tangs and separate  
connector. Insert term inal rem over (J-21091) or 
equivalent, as shown in figure 2 to disengage term 
inal locks from  the connector. Pull w ire and term 
inal from cable connector.

Terminal Installation
NOTE: If original term inals are to be used, 

pry lock on term inal c lips down to assure a firm  
connection when term inals are inserted  into the 
connector.

ALUM TILT ENGINE HARNESS TO 
INSTRUMENT PANEL HARNESS CONNECTOR 

The 32-term inal connector located in right 
front of cab on Alum T ilt veh icles is  accessib le

after removing s ix  screw s which retain the fib er
g la ss  engine wiring harness cover to panel. Term 
inal letters shown on wiring connector body (fig. 4) 
correspond to letters on wiring diagram s and in 
the tabulation which follow s. The tabulation lis t s  
each term inal le tter , the circuit it ca rr ies , and 
the s iz e , color, and pattern of the w ire which con
nects to each term inal.

Connector Replacement
NOTE: Wiring connector term inals should be 

checked for proper alignment and to ensure that 
they are properly seated in connector cavities.

1. Remove windshield washer container from  
below dash panel on passenger side.

2. Remove s ix  screw s from fib erglass engine 
wiring harness cover and rem ove cover.

3. Insert a 3 /8 -  or 7 /16-in ch  socket through 
engine harness wiring (fig. 3), then turn retaining 
bolt out. Remove connector from  harness.

NOTE: Retaining bolt w ill remain in the engine 
harness connector.

4. The connector feed w ire from  the battery 
can be disconnected from  the connector feed w ire  
to m aster circuit breaker switch and headlamp 
switch (fig. 3).

Figure 3—Engine Harness to Instrument Panel Figure 4—Engine Wiring Harness Connector Terminal
Harness Connector (Alum. Tilt Cab Models) Identification (Alum. Tilt Cab Models)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-4

IM PORTANT: M ating c o n n e c to rs  m u s t be a s -  co n n ec tio n  to  be s u r e  no te rm in a ls  h av e  b een  p u sh -
se m b le d  s tr a ig h t  an d  s low ly  to  a s s u r e  p ro p e r  ed  out of the  co n n e c to r.
a lig n m e n t of te rm in a ls .  T ig h ten  bo lt slow ly  to  7 . In s ta l l  two s c re w s  to  a t ta c h  th e  co n n ec to r
a p p ro x im a te ly  6 0 -in ch  pounds to rq u e . W hile  b o lt i s  to  in s tru m e n t p a n e l, if  rem o v e d , 
b e in g  tig h ten ed , check  to  be s u re  gap be tw een  co n - 8. P o s itio n  f ib e rg la s s  engine w irin g  h a rn e s s
n e c to r s  i s  u n ifo rm . c o v e r  o v e r  w ir in g  h a rn e s s  and  a t ta c h  w ith  s ix

5. A sse m b le  c o n n e c to r  w ith  index  r ib  an d  s c re w s .
g ro o v e  a lig n ed . 9 . In s ta l l  w in d sh ie ld  w a s h e r  c o n ta in e r  on d ash

6 . A fte r  b o lt i s  tig h ten ed , v isu a lly  in sp e c t p an e l.

INSTRUMENT PAN EL HARNESS TO ENGINE HARNESS CONNECTOR (SYMBOL Q  )
(TRUCK M ODEL 9502)

T e rm in a l W ire
L e t te r  C irc u it  S ize C o lo r Code

AS OPEN
AT LOW COOLANT INDICATOR

In s tru m e n t P an e l H a rn e s s  to  C oo lan t L o ss  In d ic a to r
3-W ay C onnecto r ............................................................................................16 Y ell.

Low C oolan t P ro b e  .................................................................................. ....  . 16 B lk .
AY ENGINE ALARM

E ngine A la rm  B u z ze r  and Low A ir  T e l l-T a le  . . . . . . . . .  16 B lk . G rn . T r .
Low A ir  Sw itch ........................  .........................................................................16 B lk .

AZ ENGINE ALARM
Low Oil Sw itch ........................................... .... .....................................................16 B lk .

E ngine A la rm  B u z ze r  and Low O il T e l l-T a le  ....................................... 16 Y ell. / /  Blue T r.
BS OPEN
BT 2 -SPE ED  AXLE

A ir P r e s s u r e  Switch - S p eed o m ete r A dap te r ........................  16 B lk .
BY STA R TER SWITCH

F ro m  S ta r t  Sw itch . . . . . . . . . . . . . . . . . . . . .  16 M aroon
A u x ilia ry  S ta r t  Sw itch and S ta r te r  M agnetic  Sw itch . . . . . .  16 B lk .

BZ JACOBS ENGINE BRAKE
C lu tch  Sw itch  - M ic ro  B uffer S w i t c h ..................................................... ....  16 B lk .

CS AIR CONDITIONING
A / C Sw itch "ON" .......................................................... .... ................................. 16 G rn .

A /C  C o m p re s so r  and C l u t c h ...........................................  16 B lk.
CT DIRECTIONAL AND HAZARD WARNING

In s tru m e n t P a n e l H a rn e ss  to  D ire c tio n a l and H a z a rd  W arning
Sw itch H a rn e s s  8-W ay C o n n e c t o r ........................ .... ............................ 16 G rn .

R .H . Stop, T a il and D ire c tio n a l L am p  4-W ay C o nnecto r . . . .  16 B lk .
CY LIGHTING

D im m e r Sw itch "L O " .................................................................................. ..... . 16 B rn . W ht. C r . T r .
R .H . H ead lam p C onnecto r ............................................................................. 16 B lk.

CZ GAUGES
W ater T e m p e ra tu re  S ender . ..........................................................  16 B lk .
W ater T e m p e ra tu re  Gauge ............................................................................. 16 G rn . B lk . T r .

DS I. C .C . MARKER LAMPS
In s tru m e n t P a n e l H a rn e ss  to  T ra i le r  C able Je t.  5 . . . . . .  » 16 B lk.
I. C .C . M a rk e r  L am p s . ................................................  .............................  14 B lk.

DT STO P, TAIL AND DIRECTIONAL LAM PS
In s tru m e n t P a n e l H a rn e s s  to  D ire c tio n a l and H a z a rd  W arning

Sw itch 8-W ay C o n n e c t o r .................................. .... ......................................16 Y ell.
E ngine H a rn e ss  to Stop, T a il and B ack -u p  L am p 4-W ay C onnecto r 16 B lk.

DY GAUGES
O il P r e s s u r e  S ender .............................................................................  16 B lk .
O il P r e s s u r e  Gauge ..................................................... ....  . . . . .  16 B lue

DZ GAUGES
F u e l Gauge Tank U n i t ................... .... ....................................................  16 B lk .
F u e l Gauge ........................ .................................................... ....  16 B rn . W ht. C r . T r .

ES MARKER LAM PS
In s tru m e n t P a n e l H a rn e s s  to  T r a i le r  C able J e t.  1 . . . . . .  . 16 B rn .
E ngine H a rn e s s  to  Stop, T a il and B ack -u p  L am p  4-W ay C o nnecto r 16 B lk .

ET  GAUGES
O il T e m p e ra tu re  S ender . . . . . . . . . . . . . . . . . .  16 B lk .
Engine O il T e m p e ra tu re  G auge ..........................................................  16 R ed, B lk . T r .

EY ENGINE ALARM
Hot E ngine Sw itch ................................................ ....  16 B lk .
S p liced  C onnecto r to Engine A la rm  B u z z e r  and

Low W ater T e l l - t a l e .................................. .... ...................................... ....  . 16 G rn . Wht. T r ,

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CHASSIS ELECTRICAL AND INSTRUMENTS 12-5

INSTRUM ENT PANEl^ HARNESS TO ENGINE HARNESS CONNECTOR (SYMBOL

T e rm in a l W ire
L e t te r  C irc u it  Size

E Z  STA R TER SWITCH
F ro m  A c c e s s o ry  B us B a r  No. 8 C irc u it  B r e a k e r .................................. 16

To S p liced  C o nnecto r to  A ir  P r e s s u r e  Sw itch, A u x ilia ry  S ta r t
Sw itch, and B ack -u p  L am p Sw itch  .......................................................... 16

FU  SPARE
E ngine H a rn e ss  S p are  W ire J e t .  3 to J e t .  4 ........................  16

FV SPA RE
E ngine H a rn e s s  S p are  W ire  J e t .  1 to  J e t .  2 ....................................... ....  16

FX LIGHTING
S pliced  C o nnecto r F ro m  D im m e r Sw itch " H I " ....................................... 14
R .H . H eadlam p C onnecto r ..............................................................................14

GU SPA RE
E ngine H a rn  e s s  S p are  W ire J e t .  2 to  J e t .  3 ............................................16

GV SPARE
To Engine H a rn e s s  S pare  W ire J e t .  1 ................................... . . . . 1 6

GX GENERATOR
E ngine H a rn e ss  to  G en e ra to r  H a rn e ss  4-W ay C o n n e c to r ....................16

In s tru m e n t P a n e l H a rn e ss  to C oolan t L o ss  In d ic a to r  H a rn e ss
- 3-W ay C onnector .......................................................... ....  16

HU A M M ETER
A m m e te r  ....................................................................................................................16
To 30 -A m p F u s e ..................................................................................................... 14

HW LIGHTING
S pliced  C onnecto r F ro m  L ig h t Sw itch T e rm in a l 7 .................................. 16
R .H . D ire c tio n a l and P a rk in g  L a m p ............................................................... 16

HX TRA ILER CABLE
In s tru m e n t P a n e l H a rn e s s  to  T r a i le r  C able J e t .  3 ............................. 16
R .H . D ire c tio n a l and P a rk in g  L am p  .......................................................... 16

JU AM M ETER
F ro m  30-A m p L in e  F u se  to  A m m e t e r .......................................................... 14

JW OPEN 
JX HORN

F ro m  H orn  R e l a y ..................................................................................................... 14
To H orn  . ..................................................... .... ......................................................... 14

Q  ) (C O N T 'D .)

C olo r Code

W ht. / /  Red, T r .

B lk.

B lk.

B lk.

G rn . Wht. C r . T r .  
B lk.

B lk.

B lk.

B lk.

G rn .

B lk . Wht. T r .
B lk.

M aroon
Blk.

G rn .
B lk.

B lk.

G rn .
B lk.

CHASSIS JUNCTIONS

Terminal posts on junction blocks are num
bered to correspond with numbers shown in sym 
bols on applicable wiring diagrams.

CONVENTIONAL CAB MODELS
The chassis junction block (fig. 5) is located  

on right-hand side panel between the door pillar  
and back of cab. The junction block cover must be 
removed for a ccess  to junction term inals.

NOTE: On som e m odels, the wiring junctions 
are made by use of mating connectors.

Refer to applicable wiring diagrams for ar
rangement of wiring.

STEEL TILT CAB MODELS
C hassis junction block (fig. 6) is  locatedunder 

left-hand step r iser  panel and is  accessib le  when 
left door is  open and cover is  removed. Two 12- 
term inal junction blocks are used.

The junction block is  used to complete e lec 
trica l circuit to the instrument panel harness, 
the engine wiring harness, the dome lamp, and the 
trailer wiring harness assem bly.

ALUM TILT CAB MODELS
A s ix  terminal post junction block is  located  

on the e lectrica l equipment panel in the console 
compartment (fig. 7). Junction block is  a ccessib le  
after removing a ccess  cover from rear of console.

NOTE: A schem atic wiring diagram is  located  
on rear side of the a ccess  panel cover. Control 
panel wiring identification is  shown in figure 8 .

On vehicles equipped with the optional battery 
box heater, a five post junction block is  mounted on 
the left side of the radiator shroud.

CIRCUIT BREAKERS

The headlight and parking light circuits on all 
veh icles are protected by a 25 amp automatic reset

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-6

Figure S—Chassis Junction (Conv. Cab Models) (Typical)

type circuit breaker built into the main light 
sw itch. Any condition which causes an overload on 
either circu it causes the bim etallic elem ent to 
open the circuit. When elem ent cools, the circuit 
breaker w ill c lose  the circuit. This off-and-on  
cycle  w ill repeat until the light switch is  turned off 
or until the cause of overload has been located and 
corrected . Circuit breaker is  shown in main light 
sw itch schem atic wiring diagram (fig. 30, 31, or 
32). If circu it breaker becom es inoperative, the 
light switch assem bly m ust be replaced.

On Alum. T ilt cab m odels, a 70-am p manual 
r e -s e t  type m aster circuit breaker, located on the 
instrum ent panel, w ill de-energize the entire  
e lectr ica l system  with the exception of the head
lamp circuit.

IMPORTANT: Do not operate vehicle longer 
than necessary if m aster circuit breaker opens. 
When circuit breaker rating has been exceeded, 
circuit breaker must be manually r e -se t  to ener
g ize the electr ica l system .

' Chassis Junction Block

Figure 6—Chassis Junctions (Tilt Cab Models— 
70-80 Series) (Typical)

If e lec tr ica l repairs are required on Alum 
Tilt veh ic les, disconnect battery or pull reset  
button out to break circu its to prevent danger of 
shorting. A white ring around base of the button is  
v isib le  when circuit breaker is  open. The circuits 
are de-energized  when an overload condition ex ists , 
or when the button is  pulled out.

A 30-amp automatic reset type circuit breaker 
fed from  the battery bus bar is  used in the air con
ditioning circuit and a 2 0 -amp automatic reset  
type circuit breaker fed from  the a ccessory  bus 
bar is  used in the 2 -speed  axle shift switch circu it.

Any condition which causes an overload on a 
circu it, such as a short, w ill cause the automatic 
rese t type circuit breaker bim etallic elem ent to 
open the circuit; when elem ent cools, circu it break
er w ill again c lo se  the circuit. This off-and-on  
cycle w ill repeat until the sw itch controlling the 
defective circuit is  turned off, or until the cause of 
the overload has. been located and corrected. In the 
event a circuit breaker becom es inoperative (burns 
out or stick s closed), the defective circuit breaker 
must be replaced. Circuit breakers must be in
stalled  so the feed on battery wire is  connected to 
the "BAT" or short term inal and the w ires carry
ing the circuit to the unit is  connected to the "AUX" 
or long term inal.

FUSE BLOCKS AND FUSES

A bulkhead fuse panelprovides power take-offs 
and fuse clips for appropriate c ircu its. The engine 
wiring harness connectors are bolted to the fuse 
panel.

Fuse and circuit breaker block on conventional 
cab m odels is  located behind the dash compartment 
door. On S eries 70 through 80 tilt cab m odels 
the fuse block is  located under left end of dash 
panel.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-7

ACCESSORY

BUS BAR JUNCTION

C irc u it 
B re a k e r  No. Amp. C irc u its

1 10 O il P re s s u r e  Gauge and Sender, W ater T e m p e ra tu re  Gauge and Sender, F uel Gauge 
and Sender, Engine O il T em p era tu re  Gauge and Sender, T achograph  RPM  and MPH 
Engine A larm  B u zzer, S ta r te r ,  Sw itch , and Low C oo lan t In d ic a to r .

2 15 Stop Lam p and A ir Stop Switch (Includes T ra ile r) .

3 5 Dom e Lam p C irc u it and V oltm eter.

4 15 T a il Lam p (Includes T ra ile r) .

5 20 M a rk e r Lam p.

6 20 T u rn  Signal and H azard  W arning.

7
(Check 4 

Also)

5 In stru m en t Lam p B ulbs (Speedom eter, Oil T e m p era tu re  Gauge, A ir  R e s tr ic to r  Gauge, 
B rak e  A ir Gauge, A m m eter, T achom eter, V o ltm ete r, Oil P r e s s u r e  Gauge, A ir Gauge, 
F uel Gauge, and W ater T em p era tu re  Gauge).

8 30 H ea te r B low er, A uxiliary  S ta r te r ,  B ack-up Lam p, A ir P re s s u r e  Switch, A ir  Condi
tioning, 2 - o r 3-Speed Axle, and Speedom eter A dapter.

9 5 D iffe ren tia l Lock Switch and T e ll- ta le , Low W ater T e ll- ta le , Low A ir  T e l l- ta le  and 
Switch, Low Oil T e ll- ta le , and Low Coolant Ind ica to r.

10 8 Engine B rake .

11 30 P ow er Window (R.H.).

M aster 70 A ll E xcept H eadlam p.
T-6109-1

Figure 7—Circuit Breaker and Junction Panel (Tilt Cab Models—Alum. Tilt)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-8

Figure 8—Control Panel Wiring Identification (Alum. Tilt Cab Models)

Two 4-amp fuses are used to protect the am 
m eter on conventional and steel tilt cab m odels.
These fu ses are located on fire  wall near the fu s
ib le link (fig. 1 1 ) on conventional cab m odels.

NOTE: On Alum. T ilt cab models, two 30- 
amp fuses are used to protect the am m eter.

A typical fuse block used on conventional cab 
m odels is  shown in figure 9. A typical fuse block 
used on Series 70 through 80 tilt cab m odels 
is  shown in figure 1 0 .

FUSIBLE LINKS

On conventional cab m odels, one replaceable 
fusib le link is  connected into the major wiring 
harness feed c ircu its (fig. 11). The fusible link 
is  incorporated as part of the wiring system  to 
provide increased overload protection to e lectrica l 
circu its, except the starting motor circuit, which 
are not otherwise protected by fu ses or circuit 
breakers.

The fusible link is  a w ire of four gauge s iz e s  
sm aller than the sm allest feed wire; for example: 
A fusible link of 16 gauge wire must have 12 gauge 
w ire or larger in all unprotected circu its of the 
link system . To aid in identification, the gauge 
s iz e  of the w ire is  labeled on the side of the link.

IMPORTANT: If an overload or som e other 
condition destroys a link, locate and correct the

Figure 9 —Fuse Block and Circuit Breaker 
Mounting (Conv. Cab ModelsI (Typical)

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-9

Figure 10—Fuse Block and Circuit Breaker Mounting (Tilt Cab Models)

cause of the failure, then replace the link with a 
w ire of the sam e gauge s ize  and length. DO NOT 
replace a fusible link with a wire of larger s ize . 
Refer to M aster Parts Book for correct rep lace
ment part number.

MECHANICAL SPEEDOMETER

Speedometer is  mechanically driven from  
speedom eter adapter by a flexible cable. The m iles-  
per-hour hand is  magnetic cup actuated, while the 
odometer is  direct gear actuated. If speedom eter 
becom es inoperative, disconnect cable at rear of

Figure 11 —Fusible Link

speedom eter head and adapter and check to make 
sure cable and drive gear on transm ission are  
operating properly. This can be done by driving 
vehicle forward while an assistant checks m ove
ment of the drive cable inside the flexible cable.

If the drive cable and drive gear appear to be 
operating properly, repair or replace the speed
om eter head. Replace the cable if  kinked or broken. 
If the speedom eter head, adapter and cable are  
operating properly, replace the speedom eter drive 
gear.

To check speedom eter for accuracy, use a 
te st machine that is  equipped with a drive. Connect

Ammeter Fuses (Typical)

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-10

Figure 12—Electric Speedometer Drive Connections at Transmission

speedom eter head to drive and operate at a known 
1000 rpm. The m iles-per-hour hand should reg is
ter  60 mph and the odometer should reg ister one 
m ile-per-m inute. If not, speedom eter head is  de
fective and must be replaced.

NOTE: On veh icles equipped with the front 
wheel speedom eter drive, refer to "FRONT AXLE" 
(SEC. 3B) of this manual for speedom eter drive 
components.

SPEEDOMETER CABLE REPLACEMENT 
AND LUBRICATION

1. Disconnect speedom eter cable from  speed
om eter head.

2. Remove cable by pulling it out of speed
om eter end of conduit.

NOTE: If cable is  broken, it w ill be necessary  
to rem ove lower portion of cable from transm is
sion end of conduit.

3. Lubricate lower % of cable with lubricant 
specified  in LUBRICATION (SEC. 0) of this manual, 
then push cable into conduit. Connect upper end of 
cable to speedom eter head and road test vehicle  
for proper speedom eter operation.

CAUTION: DO NOT over-lubricate 
the flexible cable or adapter. Excessive 
lubrication will seriously affect speed
ometer operation.

ELECTRIC SPEEDOMETER

A permanent magnet AC generator (sending 
unit) is  mounted on the speedom eter adapter at 
rear of transm ission (fig. 1 2 ) and is  driven by the 
transm ission output shaft. The generator supplies 
a signal whose amplitude is  proportional to its  
driven speed. This signal is  rectified  to direct 
current (D.C.), smoothed and fed to m eter move
ment of the speedom eter, mounted on the instru
ment panel, where it  is  read in m iles-per-hour.

The generator a lso  incorporates a set of non- 
replaceable breaker points, which operate a step
ping motor that drives the odom eter worm gear 
m echanism  at regular m ileage in tervals.

Refer to applicable wiring diagram for e lec 
trica l c ircu its and connections.

NOTE: On veh ic les equipped with the optional 
2 -speed  axle, the sending unit is  mounted on the 
2 -speed  axle shift switch adapter.

MAINTENANCE
The following procedures for disassem bly, 

testing, assem bly, and calibration of speedom eter 
system  are made after units are removed from  the 
vehicle. Remove speedom eter from  instrument 
panel by disconnecting wiring from  the unit, then 
rem ove nuts and w ashers which attach speedom eter  
to instrument panel and bracket. Disconnect wiring

CHEVROLET SERIES /0-90 HEAVY DUTY TRUCK SHOP MANUAL
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-11

from  term inals on sending unit, then rem ove send
ing unit from  speedom eter or axle shift switch  
adapter.

TOOLS AND EQUIPMENT
E lectrical equipment and sm all hand tools re 

quired for diagnosis are listed  below:

NOTE: D efective speedom eters or generators 
are serviced  by replacem ent. To a ss is t  in deter
mining which unit is  defective, refer to the ’’Trouble 
Diagnosis Chart" later.

1. Simpson 160 or 260 Multimeter or equiv
alent.

2. Small hand tools such as:
a. No. 10 and 12 nut driver.
b. 1 -1 /1 6 ” open-end wrench.
c. Medium blade screw driver.

ELECTRIC HORN

The electr ic  air-tone ”S" type horn is  care
fully adjusted and inspected during manufacture 
and should operate indefinitely without attention. 
The horn assem bly should not be adjusted or re 
paired.

If the horn fa ils  to operate, use a jumper lead  
to check the external horn circuit as follows:

1. Connect jumper lead from  No. 2 term inal 
on horn relay to ground. If horn then operates, the 
trouble is  in the horn control circuit. If horn does 
not operate rem ove jumper lead and proceed with 
Step 2.

2. Momentarily connect jumper lead between 
No. 3 and No. 1 term inals on horn relay. If horn 
operates, the relay is  defective.

3. Horn circuit is  internally grounded through 
the horn mounting. Therefore, it is  n ecessary  that 
a good ground connection be maintained between 
the horn mounting bracket and its  mating part. 
Check for a good ground by connecting a jumper 
lead from  the horn bracket to the vehicle fram e or 
grounded side of battery. Be sure contact is  made 
through the paint of the horn bracket and fram e.

If trouble was not corrected  by the above 
checks, a foreign particle may be holding the horn 
contacts open. This condition can som etim es be 
corrected  by energizing the horn, then lightly tap
ping the horn power plant to dislodge the particle. 
If th is fa ils  to correct the problem, replace the 
horn assem bly.

AIR HORN

Air horns, used as standard or optional equip
ment on som e m odels, are mounted on pedestals  
attached to the cab roof panel. Air p ressu re to

horns is  controlled by a control valve mounted on 
the inner hinge p illar  panel at left side of cab. A 
signal cord is  used to manually activate the con
trol valve.

A ir p ressu re is  supplied by the p ressu re pro
tection valve. Refer to "AIR BRAKES" (SEC. 5B) 
of this manual for information on the p ressu re  
protection valve.

If the air horn control valve becom es inoper
ative, a serv ice  kit consisting of a spring, rubber 
sea t, and plunger may be installed  after discon
necting the a ir inlet line and removing end plug 
from  valve.

RELAYS

R elays are used in som e instances to auto
m atically open or c lose  a circuit as operating 
conditions may require; in other ca ses , they are  
used to provide a direct connection between the 
battery and an electrica lly  operated device, with 
only a sm all amount of current required to energize  
the relay operating co il. The latter use elim inates 
the use to great lengths of heavy w ire, thereby 
providing higher voltage to the electr ica l device.

NOTE: Information pertaining to the Frequency 
Sensing Relay used on Alum Tilt veh ic les is  
covered under "INTEGRAL TYPE ALTERNATING 
CURRENT GENERATING SYSTEM" in ENGINE 
ELECTRICAL (SEC. 6Y) of this manual.

Information pertaining to the Starter Magnetic 
Switch and Starter Interlock Relay is  covered under 
"STARTING SYSTEM" in ENGINE ELECTRICAL 
(SEC. 6Y) of th is manual.

ACCESSORY FEED RELAY
The a ccessory  feed relay, used on Alum 

T ilt cab m odels, is  located on the circuit breaker 
and junction panel located behind the gauge panel 
under the console as shown in figure 7.

A schem atic diagram of this relay is  shown in 
figure 13. Relay term inal No. 1 is  fed from  the 
battery bus bar through the 70-amp m aster circuit

ENGINE 
CONTROL SWITCH

r n
• 3  *

BATTERY ACCESSORY BUS BAR
T -6 1 5 3

Figure 13—Accessory Feed Relay Schematic 
Diagram (Alum. Tilt Cab Models)
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IkC Electric Speedometer I Quick Check Procedure |

Inoperat ive System

Disconnect plug-in connector at rear of speedometer.

Connect ohmmeter between terminal of connector 
and ground (Test 0 ,).

I
If infinity is shown, repair open ground circuit. 
If continuity is shown, proceed to next step.

Connect voltmeter to "S" terminal of connector and 
ground (Test Vj) switch voltmeter to AC scale. 

Operate vehicle at an estimated 10 m.p.h.

If a steady voltage indication 
of approximately 1-1/2 volts is 

indicated, replace defective 
speedometer.

If no voltage is indicated, 

proceed to next step.

Disconnect wire at "S" 

terminal of generator.
Connect voltmeter to this 
terminal. Lift rear wheels 

(Test V2) and operate vehicle 
at an estimated 10 m.p.h.

I f  n o  v o l t a g e  i s  s h o w n , 
g e n e r a t o r  d r i v e  k e y  m ay 
b e  b r o k e n  o r  d is e n g a g e d .  
M ake  v i s u a l  c h e c k ;  r e p la c e  
i f  r e q u i r e d  a n d  r e p e a t  
T e s t  V2 - j

If no voltage is indicated, 
replace generator.

If a voltage indication of 
approximately 1-1/2 volts is 
shown, repair or replace 

defective lead-in wire.cla
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Inoperative Speedometer 
(Odometer Functional)

I

Disconnect plug-in connector at rear of speedometer.

Connect ohmmeter between "S" and connectors- (Test O2).

If an indication of 45 ^  5 ohms is shown, If an open or short is indicated,
replace defective speedometer. go to next step.

Disconnect wire at "S" termirtal 
of generator. Connect ohmmeter 

between generator "S" terminal 
and ground (Test 0 ,).

I +----------- —1-------------- 1
An indication of 45 - 5 ohms If an open or short is
indicates that the genera- indicated, connect ohmineter
tor is OK. Therefore, between generator "S” ter-

repair or replace defective minal and generator casting
lead-ill wire. (Test 0^). |

If an open or short is 
indicated, replace gen
erator .

Inoperative Odometer 

(Speedometer Functional)

Disconnect plug-in connector at rear of speedometer. 
Switch voltmeter to DC scale and connect it between 

"+" and terminals on connector. (Test V3). If 
zero, repair open battery circuit; if between 10 and 
16 volts, proceed with next step.

Connect ohmmeter between "0 " and connector at 
rear of speedometer. Operate vehicle a minimum of 
100 ft. or lift rear wheels and operate for this 

distance.(Test 0 5 ) . |

When the odometer contacts within the generator are 
closed, the indicated resistance should not exceed 

20 ohms. When the contacts are open, infinity shall 
be indicated. The contacts will go through one cycle 
in 100 ft., and while in the "closed point” condition, 

will not behave erratically resistance-wise.

If Test O5 does not meet require
ments, disconnect wire at ”0" 

terminal of generator. Connect 
ohmmeter between "0" terminal of 

generator and generator casting, 
and repeat outlined procedure in 
Test 05 . (Te^t 0& ).

If Test 0^ meets requirements, 
replace defective speedometer.

If Test 0 ,. requirements are 

not satisfied, replace gen-
If Test O5 requirements 

are satisfied, repair or 
replace defective lead-in 
wire. T-6814
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-13

breaker. Relay operating coil term inal No. 3 is  fed 
from  the "ACC" position of the control switch when 
switch is  in "IGN" or "ACC" position. When relay  
operating coil is  energized, contacts c lose  to com 
plete circuit from  battery to accessory  bus bar 
and circuit breakers 8 , 9, 10 and 11 shown in fig 
ure 7.

GENERATOR TELL-TALE RELAY 
(WHEN USED)

The generator te ll-ta le  relay is  used on som e  
veh icles to control the circuit to the generator no
charge te ll-ta le  lamp.

Relay term inal No. 1 is  fed through a 15-amp 
fuse on the ignition bus bar when engine control 
switch is  in "IGN" position. When control switch is  
placed in "IGN" position, current from  the battery 
w ill flow through the generator te ll-ta le  lamp and 
relay term inal No. 1 to ground through term inal 
No. 2. When engine is  started, current from  gen
erator "R" term inal w ill flow through relay oper
ating coil windings (term inal No. 3) causing contact 
points to open, thus breaking the circuit to the te ll
tale lamp.

Relay is  non-adjustable or repairable, there
fore if it becom es inoperative, replace.

HORN RELAY
Refer to applicable wiring diagram for wiring  

connections at horn relay.
Horn button in center of steering wheel is  con

nected in se r ie s  with the relay operating coil at r e 
lay term inal No. 2. When circuit through relay  
operating co il is  completed at the horn button, a 
sm all amount of current flow s from  the battery 
through the coil winding. With winding energized, 
armature is  attracted to core and points c lo se . 
Current from  the battery (No. 1 terminal) then 
flow s directly through relay contacts and out No.
3 term inal to the horn. The relay thus provides a 
higher voltage to the horn by avoiding voltage drop 
through the long circuit through the horn button. 
The relay is  non-adjustable or repairable, there
fore if it becom es inoperative, replace.

TRAILER I.C.C. MARKER LAMP 
RELAY (WHEN USED)

The tra iler  I.C .C . marker lamp relay is  mount
ed on the junction block at right rear of cab on 
conventional cab m odels and on the steering column 
support on se r ie s  70 through 80 tilt cab m odels. 
R efer to applicable wiring diagram in "Wiring Dia
gram s" booklet for wiring connections at relay.

The marker lamp switch on instrument panel 
is  connected in s e r ie s  with main light switch and 
operating coil of I.C.C. marker lamp relay oper
ating coil at term inal No. 3.

When the main light switch and the marker 
lamp switch are placed in "ON" position, a sm all 
amount of current w ill flow through the relay coil 
winding. With winding energized, armature is  at
tracted to core and points c lo se . Current from  the 
battery (No. 1 term inal) then flows directly through 
relay contacts and out term inal No. 2 to com plete 
circuit to rear I.C.C. marker lam ps.

If opening voltage is  not within lim its listed  in 
"Specifications" at end of this section, replace the 
relay.

HEATER AND RADIO PANEL 
(ALUM. TILT CAB)

IMPORTANT: B efore rem oving the heater and 
radio panel located in the console to right of driver, 
disconnect negative cable(s) from  the battery to 
prevent accidental shorting.

1. Remove screw s which attach a ccess  panel 
to rear of console, then rem ove a ccess  panel.

2. Remove s ix  screw s which attach heater and 
radio panel to console, then lift panel up out of 
console enough to rem ove attaching w ires and link
age from  under panel and through a ccess  panel 
opening. Remove knobs as necessary  to rem ove 
sw itches and controls from  a ccess  panel.

3. Position sw itches and controls on panel and 
connect wiring to sw itches.

4. Position panel in console and in sta ll screw s  
to attach.

5. Install a ccess  panel to rear of console, then 
connect negative battery cable(s) to battery and 
check operation of each unit.

STARTER SWITCH

On conventional cab m odels and S eries 70-80  
t ilt  cab m odels the ignition or control sw itch is  
mounted on the dash panel. The starting circuit 
is  energized by placing the switch in “ START”  
position. For information relative to replacing this 
switch, refer to "Ignition Switch Replacement" 
under "IGNITION SYSTEM" in ENGINE ELEC
TRICAL (SEC. 6Y) of this manual.

The alum tilt cab m odels are equipped with 
two m om entary-on push button-type starter  
sw itches. The switch mounted on the console below  
the gauge panel can be energized only when the 
engine control switch is  in the "IGN" position. The 
auxiliary start sw itch is  located inside the left 
fram e rail and is  protected by a rubber boot. This 
switch is  fed through the No. 8 circuit breaker 
when the engine control switch is  in the "ACC” or 
"IGN" position.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-14

ENGINE CONTROL SWITCH 
REPLACEMENT

The control switch and harness-to-sw itch  
connector features a three tang lock to secure a 
firm  connection. The switch lock cylinder and 
cylinder housing can be replaced as follows:

REMOVAL
1. On conventional cab and Series 70-80 tilt 

cab m odels, disconnect negative battery cable 
from  battery. On se r ie s  alum tilt cab m odels, 
pull m aster circuit breaker r e -se t  button on con
so le  out until the white ring around base of button 
is  v isib le .

2. Remove lock cylinder by positioning switch  
in "OFF" position, then inserting w ire into sm all 
hole in cylinder face. Push in on wire to depress 
plunger and continue to turn key counterclockwise 
until lock cylinder can be pulled from cylinder 
housing.

3. On conventional cab and S eries 70-80 tilt 
cab m odels, rem ove screw s which attach instru
ment cluster to dash panel. On alum tilt cab 
m odels, rem ove panel a ccess  cover.

4. Remove ignition switch retaining nut from  
dash panel.

5. On conventional cab and Series 70-80 tilt 
cab m odels, tilt cluster outward and pull control 
switch from  panel opening, then separate wiring 
connectors by inserting a thin bladed screw driver  
under each tang of the wiring connector. Pull 
connector from  switch.

On alum tilt cab m odels, reach through ac
c e s s  panel opening and rem ove control switch  
from  console. Separate wiring connectors by in
serting a thin bladed screw driver under each tang 
of the wiring connector. Pull connector from  switch.

INSTALLATION
1 . On conventional cab and S eries 70-80 tilt 

cab m odels, tilt cluster outward and position con
tro l switch in opening. Engage lock tangs of w ir
ing connector to switch. Make sure lock tangs 
are fully engaged by attempting to separate. Insert 
sw itch into panel opening, then install switch re 
taining nut firm ly.

On alum tilt cab m odels, position switch  
through a ccess  panel opening and engage lock tangs 
of wiring connector to sw itch. Make sure connector 
is  fully engaged by attempting to separate. Position  
switch into opening in console and install switch  
retaining nut and tighten firm ly.

2. Insert switch lock cylinder in switch housing 
and rotate clockw ise to secure in lock position.

3. Install screw s which attach instrument 
clu ster to panel, or install a ccess  panel cover.

4. Connect negative battery cable to battery,

or p ress  in on r e -se t  button on console to energize  
the m aster circuit breaker. Check operation of 
control switch.

TRAILER EMERGENCY STOP LIGHT 
SWITCH (WHEN USED)

The air-operated emergency stop light switch  
is  used as optional equipment on som e veh icles  
covered by th is manual. Refer to applicable wiring 
diagram for e lec tr ica l connections at this switch. 
Refer to "AIR BRAKES” (SEC. 5B) of th is man
ual for information relative to testing and replac
ing the switch.

POWER WINDOW SWITCH 
(WHEN USED)

On alum tilt cab m odels equipped with the 
optional right-hand powered window, a toggle type 
switch is  located on the console above the heater 
controls. This switch controls operation of the 
window lift m otor. The switch is  fed through No. 
11 circu it breaker on accessory  bus bar when 
engine control switch is  in "ACC"or ’1GN” position.

NOTE: R efer to "CAB AND SLEEPER COM
PARTMENT" (SEC. IB) of this manual for serv ice  
information pertaining to the right-hand door e lec 
tric  power window.

Figure 14—Fuel Shut-Off Solenoid

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CHASSIS ELECTRICAL AND INSTRUMENTS 12-15

ENGINE BRAKE SWITCH 
(WHEN USED)

Three sw itches, connected in s e r ie s , are used  
to operate the engine brake system . The manually- 
operated engine brake switch on console is  fed 
from  No. 10 circuit breaker on accessory  bus bar 
when engine control sw itch and engine brake switch 
are in "ON" position. A lso, there must be a closed  
circuit through switch at clutch lever and micro  
sw itch at buffer screw  to supply current to so le 
noid valves at brake supply housings.

Refer to "Engine Brake” under "IN-VEHICLE 
SERVICE” in 71 SERIES DIESEL ENGINES (SEC.
6C) of this manual for information pertaining to the 
engine brake.

INTER-AXLE DIFFERENTIAL 
LOCK SWITCH

The in ter-axle  differential lock switch is  lo 
cated on the dash panel or console on vehicles

ALARM

Various alarm  sy stem s are used on vehicles 
covered by this manual. T e ll-ta le  lights, located  
on the gauge and te ll-ta le  panel in front of driver 
are illuminated only when the bulb behind the le t
tering is  illuminated.

A low vacuum, low a irp ressu re , and/or engine 
alarm  buzzer is  used to audibly alert the driver of 
low vacuum, low a ir  p ressu re , low oil pressu re, 
or an overheated engine.

LOW VACUUM ALARM SYSTEM

The low vacuum alarm  system , on veh icles so  
equipped, consists of a low vacuum switch, a buzzer, 
and a gauge to audibly and visually warn the driver 
when vacuum in the system  is  below a safe lim it.

The low vacuum alarm  buzzer is  mounted on 
left sid e  of dash panel inside the cab. When circuit 
through buzzer is  com pleted at low vacuum switch, 
action of the vibrating armature striking the core 
produces a buzzing sound.

Low vacuum alarm  system  wiring connections 
are shown on wiring diagrams in applicable "Wiring 
Diagram s" booklet. The alarm  buzzer and switch  
are not repairable units. If unit becom es inoper
ative, replace.

LOW AIR PRESSURE ALARM SYSTEM

The low air p ressu re  alarm system , on ve
h icles so equipped, consists of a low air pressure

equipped with the tandem rear axle. When switch  
lev er  is  positioned in "LOCK"position, the "DIFF. 
LOCK" te ll-ta le  lamp illum inates. Refer to "REAR 
AXLE AND CONTROLS" (SEC. 4A) of th is manual 
for information relative to this unit.

FUEL SHUT-OFF SOLENOID

An engine fuel shut-off solenoid is  used to 
control the flow of fuel to the engine. The solenoid  
is  energized through No. 8 circuit breaker on ac
cessory  bus bar when control switch is  in "IGN" 
or "ACC" position.

NOTE: On S eries H N/JN-90, the solenoid is  
energized from  "IGN" position of the control 
switch.

IMPORTANT: Feed wire to fuel shut-off so le 
noid must be connected to the lower (long) term inal 
on solenoid (fig. 14). If feed w ire is  connected to 
the upper (short) term inal, damage to wiring har
n esses  and control switch w ill result when control 
switch is  energized.

SYSTEM

switch, a buzzer, and a te ll-ta le  and/or gauge to 
audibly and visually warn the driver when air 
p ressu re  in the system  is  below a safe lim it for 
brake operation. Refer to "AIRBRAKES" (SEC. 5B) 
of this manual for information on low air pressure  
switch.

The low air pressure alarm  buzzer is  mounted 
on left side of dash panel inside the cab on conven
tional cab models; on instrument panel to steering  
column support bracket on 70-80 tilt cab models; 
or under the console (fig. 7) on alum tilt cab 
m odels. When circu it through buzzer is  com 
pleted at low air p ressu re switch, action of the 
vibrating armature striking the core produces a 
buzzing sound.

Low air p ressu re  alarm  system  wiring con
nections are shown on applicable wiring diagram s. 
In the event of failure, the buzzer must be replaced.

NOTE: This system  is  part of the "Engine 
Alarm  System" when vehicle is  so equipped.

ENGINE ALARM SYSTEM

This system , used as optional equipment on 
som e vehicles, audibly and visually warns the 
driver of Low Air P ressu re , Low Oil P ressu re , 
and Overheated Engine or L oss of Coolant. The 
alarm  system  consists of a low air pressure  
switch, low oil p ressu re switch, hot engine switch 
and/or low coolant probe, alarm  buzzer and rec ti
fier  assem bly, low coolant control, and a separate
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-16

te ll-ta le  light for each condition. The buzzer and 
rectifier assem bly is  mounted on left side of dash 
panel inside the cab on conventional cab m odels, 
on instrument panel to steering column support 
bracket on se r ie s  70-80 tilt cab m odels and on 
circu it breaker and junction panel under console 
(fig. 7) on alum tilt  cab m odels. W iring connec
tions are shown on applicable wiring diagram s.

Low Coolant Probe is  located in the rear top 
of the radiator tank and the hot engine switch is  
located in the therm ostat housing or water manifold. 
For replacem ent, refer to ENGINE COOLING (SEC. 
6 K) for "Hot Engine Switch," and RADIATOR AND 
SURGE TANK (SEC. 13) for low coolant probe. 
These sw itches are sealed  units and are not ad
justable or repairable. If switch fa ils to function 
properly, replace. To check the switch, disconnect 
w ire from the switch and ground. If te ll-ta le  bulb 
fa ils  to light, replace the switch and/or bulb.

Buzzer and rectifier  assem bly con sists  of a 
vibrating armature type relay which produces a 
buzzing sound when the circuit through relay coil 
is  completed by either of three controlling switches 
and a three circuit rectifier . The rec tifier  perm its 
current flow in one direction only, preventing a 
back flow of current from  one alarm  circuit from  
illuminating the other te ll-ta le  lights. Thus, when 
only one abnormal condition ex ists , the buzzer w ill 
sound but only the te ll-ta le  light connected to that 
circuit w ill illum inate.

If alarm  buzzer or rectifier  assem bly does 
not operate properly, replace the com plete unit.

COOLANT LOSS INDICATOR
DESCRIPTION

The low coolant indicator used  as optional 
equipment on som e veh icles w ill audibly and v is -

TROUBLESHOOTING COOLANT LOSS INDICATOR

Fault

No light during cranking.

Check

1. T ell-T ale  Lamp defective.
2. No 9 circuit breaker open.
3. Check for +12 to 14 volts at ignition circuit bus bar 

(fig. 5) driver's control panel during engine cranking.
4. D efective control unit.

Low Coolant (Upper Tank Low or Empty) 
No Alarm  or L ight.

1. No. 1 circuit breaker open.
2. Probe circuit grounded to ch assis .
3. D efective probe.
4. D efective control unit.

D efective Probe. 1. Disconnect wire from  probe with engine operating 
-  te ll-ta le  and alarm  should operate.

NOTE: When grounding probe w ire to ch a ssis , te ll
tale and alarm  should shut off. This indi
cates that the control unit is  operative.

2. Reconnect probe w ire and drain surge tank. If alarm  
and te ll-ta le  do not operate with engine operating 
this indicates a defective probe.

T ell-T a le  and Alarm  Operate 
Continuously.

1. Probe w ire disconnected or broken.
2. Control unit defective.

Intermittent T ell-T ale  and Alarm. 1. Coolant level low.
2. Loose probe connection.
3. D efective probe.

T ell-T a le  and Alarm when Engine is  
Started, then both turn off after engine 
is  run for a few minutes.

1. Low coolant at cold lev e l. Coolant expansion covers  
probe.

2. Defective probe.
3. Defective control unit.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-17

ually alert the driver when a lo ss  of coolant oc
curs in the system . A te ll-ta le  lamp w ill light on 
the instrument panel and the alarm  buzzer w ill 
sound when this condition occurs during engine 
operation (generator producing current).

The low coolant sensing probe, mounted in the 
radiator upper tank w ill detect a lo ss  of coolant 
when the level in tank is  below the probe position.

OPERATION
The Hot Engine te ll-ta le  lamp (fig. 20) w ill 

light during engine cranking indicating that the 
lamp and control circuit is  working. The response  
tim e of this device is  extrem ely fast and if a com 
plete lo ss  of coolant occurs when the engine is

INSTRUMENTS 

CONVENTIONAL CAB MODELS

NOTE: The instrum ents, gauges, and te ll-ta le  
lights w ill vary with truck m odels, depending upon 
the s iz e  of vehicle and equipment used.

A typical instrum ent cluster used on Series  
70 conventional cab m odels is  shown in figure 15 
and a typical cluster used  on S eries 90 conven
tional cab m odels is  shown in figure 16. Each 
cluster contains gauge and te ll-ta le  lights, gauges, 
speedom eter, and tachom eter. Lettering on each  
te ll-ta le  window is  v isib le  only when the light be
hind the te ll-ta le  is  illuminated.

The various sw itches and controls, located on 
dash panel below the cluster, are identified by 
decals.

REMOVAL
IMPORTANT: To prevent accidental grounding 

at am m eter, disconnect negative battery cable 
from  battery before removing instrument c luster.

1. Disconnect negative battery cable from  bat
tery, then disconnect wiring harness connectors 
from  under dash panel. Refer to figure 17 for w ir
ing connections at rear of cluster.

2. Remove s ix  screw s which attach instrument 
cluster to dash panel then tilt cluster outward far 
enough to reach connections at rear of cluster.

NOTE: It may be necessary  to disconnect the 
o il p ressu re  and/or air p ressu re  gauge lines be
fore tilting the cluster outward.

3. Disconnect drive cables, lin es, wiring con
nected to term inals, and illumination and te ll-ta le  
lamp bulbs from  each gauge and unit.

4. Each gauge or unit is  retained in the cluster  
by two mounting brackets. Remove wiring from  
connector or term inals at rear of gauge or unit, 
then rem ove nuts and w ashers from  mounting

running the driver is  warned and possib ility  of 
engine seizu re due to overheating is  m inim ized.

NOTE: A low coolant alarm  occurs when the 
coolant level is  below the probe.

MAINTENANCE
The coolant indicator (fig. 7) unit is  a solid  

state device and requires no maintenance. The unit 
is  self-checking during engine cranking and if the 
te ll-ta le  lamp or control unit has failed it can be 
readily noticed. The sta in less s tee l probe in the 
radiator w ill r e s is t  normal cooling system  contam
ination and requires no adjustment or maintenance.

NOTE: Refer to "Troubleshooting Coolant L oss  
Indicator" chart on previous page.

AND GAUGES

bracket and rem ove gauge or unit from  rear of 
cluster.

INSTALLATION
NOTE: R efer to figure 17 for wiring connec

tions at rear of cluster.
1. Position each gauge or unit in cluster and 

install nuts and w ashers to attach to mounting 
brackets.

2. Position instrument cluster in dash panel 
far enough to reach through panel opening and 
reach the rear of each gauge and unit.

3. Connect drive cables, lin es, and wiring to 
each gauge or unit. Insert te ll-ta le  and illum in
ation lamp bulbs in sockets.

4. Move instrument cluster into position in 
panel opening and attach to instrument panel with 
retaining screw s. Connect wiring harness connec
tors under dash, then connect negative battery  
cable to battery.

5. Check operation of each gauge and unit.

SERIES 70 THROUGH 80 
TILT CAB MODELS

A typical instrument cluster used on Series  
70-80 tilt cab m odels is  shown in figure 18. 
Each cluster contains gauge and te ll-ta le  lights, 
gauges, speedom eter and tachom eter. Lettering  
on each te ll-ta le  window is  v isib le  only when the 
light behind the te ll-ta le  is  illuminated.

The various sw itches and controls, located on 
dash panel below the cluster are identified by 
decals.

REMOVAL
IMPORTANT: To prevent accidental grounding, 

disconnect negative battery cable from  battery be
fore removing the instrum ent cluster.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-18

10 11

1 V oltm eter
2 A ir p re ssu re
3 Speedom eter
4 T achom eter
5 Four Gauge C luster 
5a Oil P re ssu re  Gauge

5b Engine T em perature Gauge 
5c A m m eter 
5d Fuel Gauge
6 L.H. Turn Signal T ell-ta le
7 D ifferential Lock T e ll-ta le

Low Oil T ell-ta le  
9 W ater Temp. T e ll-ta le

10 Low Air T e ll-ta le
11 R.H. Turn Signal T e ll-ta le
12 W iring Connector

0  T . K O l  1

Figure 15—Instrument Cluster (Conv. Cab Models—70-80 Series) (Typical)

1. Disconnect negative battery cable from  bat
tery, then disconnect wiring harness connectors 
from  under dash panel. Refer to figure 18 for w ir
ing connections at rear of cluster.

2. Remove s ix  screw s which attach instrument 
clu ster to dash panel, then tilt cluster outward far 
enough to reach connections at rear of cluster.

NOTE: It may be necessary to disconnect oil 
and/or air p ressu re  gauge lines before tilting the 
clu ster outward.

3. Disconnect drive cables, lines, wiring con
nected to term inals, and illumination and te ll-ta le  
lamp bulbs from each gauge and unit.

4. Each gauge or unit is  retained in the c lu s
ter  by two mounting brackets. Remove wiring from  
connector or term inals at rear of gauge or unit, 
then rem ove nuts and w ashers from  mounting brac
ket and rem ove gauge or unit from rear of cluster.

INSTALLATION
NOTE: Refer to figure 18 for wiring connec

tions at rear of cluster.

1. Position each gauge or unit in cluster and 
install nuts and washers to attach to mounting 
brackets.

2. Position instrument cluster in dash panel 
far enough to reach through panel opening and 
reach the rear of each gauge and unit.

3. Connect drive cables, lin es, and wiring to 
each gauge and unit. Insert illumination and te ll
tale lamp bulbs in sockets.

4. Move instrument cluster into position in 
panel opening and attach to instrument panel with 
retaining screw s. Connect wiring harness connec
tors under dash, then connect negative battery cable 
to battery.

5. Check operation of each gauge and unit.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-19

Transm ission Temperature 
Gauge

2 Engine Oil Pressure Gauge
3 Speedometer
4 Tachometer
5 Engine Temperature Gauge

14 13 12 11 10 9

6 Ammeter
7 Brake Application Air Pressure
8 Main System  Air Pressure
9 L.H. Turn Signal

10 Differential Lock T ell-ta le
11 Low Oil T ell-ta le

12 Water Temperature T ell-ta le
13 Low Air T ell-ta le
14 R.H. Turn Signal
15 Fuel Gauge
16 Voltm eter

T - 2 3 5 0 - 2

Figure 16—Instrument Cluster (Conv. Cob Models—9500 Series) (Typical)

ALUM. TILT CAB MODELS

These veh icles are equipped with gauge and 
te ll-ta le  panels as shown in figure 19. E lectrical 
connections at rear of gauge and te ll-ta le  panels 
are shown in figures 2 0  and 21 .

The te ll-ta le  panel is  located in front of driver 
between the speedom eter and tachom eter. The te ll
ta le panel contains a le ft-  and right-hand direc
tional te ll-ta le , differential lock te ll-ta le , low oil 
te ll-ta le , hot engine te ll-ta le  and a low air te ll-ta le .

The gauge panel, located in console to right of 
driver as shown in figure 19, contains a cluster of 
five to nine gauges. Standard gauges include the 
engine tem perature gauge, o ilp ressu re  gauge, volt
m eter, air gauge, and fuel gauge. Optional gauges 
include the am m eter, a ir  induction system  restr ic 
tion gauge, air brake gauge, and the engine oil 
tem perature gauge.

NOTE: Needle position on many gauges is  im 
m aterial with the control switch in "OFF" or 
"ACCESSORY" position.

INSTRUMENT PANEL 
GAUGE REPLACEMENT

To rem ove gauges shown in figure 19 from  the 
console proceed as follows:

1. Disconnect negative battery cable from  bat
tery term inal or pull m aster circuit breaker switch  
out to prevent accidental grounding. Remove a c 
c e s s  panel as described previously under ch assis  
junctions.

2. Remove screw s which attach gauge panel to 
console, then tilt panel outward far enough to reach  
connections at back of gauges.

3. Disconnect w ires and/or line from  gauge. 
Remove retaining nuts and w ashers, then rem ove 
gauge and spacer from  panel.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-20

4. Position gauge and spacer in panel opening 
and attach to mounting clamp with nuts and-washers. 
Tighten mounting nuts firm ly.

5. Push lamp socket into gauge and connect 
wiring to respective term inals on gauge. Connect 
line to gauge (if u sed).

NOTE: Refer to figure 21 for wiring connec
tions at each gauge.

6 . Position  gauge panel in console and attach 
with screw s. Connect negative battery cable to 
battery term inal or push in on m aster circuit break
er to re -se t .

ENGINE TEMPERATURE GAUGE
The engine tem perature gauge marked

"WATER TEMP." is  located on the instrum ent or 
gauge panel. Efficient operating tem perature range 
is  180 F. to 195°F. If engine overheats (215°F.), 
the "HOT ENG” te ll-ta le  light w ill illum inate and 
buzzer w ill sound.

NOTE: The coolant lo ss  indicator, used as 
optional equipment on som e veh ic les, is  connected 
into the sam e te ll-ta le  and buzzer circu it.

R efer to ENGINE COOLING SYSTEM (SEC. 
6 K) of this manual for information applicable to the 
sending unit located in the engine.

R efer to RADIATOR AND SURGE TANK (SEC. 
13) of this manual for information applicable to the 
sending unit located in the radiator.

HI-BEAM TELL-TALE (GRN. WHT.CR. TR.} 

F O U R  UNIT CLUSTER T A C H O M E T E R  \  S P E E D O M E T E R

ILLUM. LT. (GRAY)

C O N N E C T O R  

FUEL T A N K  S ELECTOR S W .  WIRE 

INST.PANEL W I R I N G  H A R N E S S

R. H. DIR. SIG. TELL-TALE (BLUE)

L O W  AIR T.T. (WHT.//RED TR. &  BLK.-GRN. TR"]

L O W  W A T E R  TELL-TALE (PINK &  BLK.]

AMMETER

L.H. DIR. SIG. TELL-TALE (BLUE-WHT. CR. TR.) 

DIFF.LOCK T.T. (WHT.//RED TR. &  G RN.-WHT. CR. TR.) 

L O W  OIL TELL-TALE (PINK &  DK. BLUE)

HI-BEAM T.T. (GRN. W H T .  CR. TR.)

S P E E D O M E T E R  A D A P T E R

OIL PRESSURE G A .

I
AIR PRESSURE G A .

ILLUM. LT. (GRAY)

VO L T M E T E R

C O N N E C T O R

FUEL T A N K  S E L E C T O R  S W . W I R E

R.H. DIR. SIG. T.T. (BLUE)

L O W  AIR T.T. (WHT.-RED//TR. &  BLK.-GRN. TR.)

L O W  W A T E R  T.T.(PINK &  BLK.)

INST. LT. TAKE-OFF C O N N E C T O R  (GRAY) 

INST. P A N E L  W I R I N G  H A R N E S S

1 X 3
L. H. DIR. SIG. T.T. (BLUE-WHT. CR. TR.)

DIFF. L O C K  T.T. ( W HT//RED TR. &  GRN.-WHT. CR. TR.) 

L O W  OIL T.T. (PINK &  DK. BLUE)

Figure 17—Connections at Rear of Instrument Cluster (Conv. Cab ModelsI (Typical)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-21

OIL PRESSURE GAUGE

Oil pressure gauge on the instrum ent panel is  
marked oil p ressu re . Normal readings with engine 
hot are: Idling 9 to 18 pounds; Governed full-load  
speed 35 to 70 pounds. Engine must not be operated  
when o il pressure fa lls  below 28 pounds at govern
ed speed under full load.

If oil pressure fa lls  below 4 pounds, the "LOW 
OIL" te ll-ta le  w ill illum inate and alarm  buzzer 
w ill sound. Stop vehicle im m ediately and correct 
cause of low o il p ressu re before proceeding.

To serv ice  sending units, refer to appropriate 
instructions in SERIES 53 AND 71 DIESEL ENGINE 
(SEC. 6C) of this manual.

VOLTMETER GAUGE

The voltm eter type charge indicator marked 
"VOLTS" located on instrument panel, is  calibrated  
in volts and is  divided into three segm ents. During 
operation the indicator hand should rem ain in the 
green segm ent to indicate normal battery condition. 
If indicator hand rem ains in left-hand red segm ent, 
an undercharge condition ex ists . If battery is  low 
in sp ecific  gravity, voltm eter may remain at upper

end of left-hand red segm ent until battery is  r e 
charged to a level that w ill allow system  voltage 
to r ise  to normal lev e l. If the hand goes over to 
the right-hand segm ent, an over-charge condition 
ex ists . If either a continuous undercharged or over
charged condition ex ists , check the charging s y s 
tem  as described in "ALTERNATING CURRENT 
GENERATING SYSTEM" (SEC. 6Y) of this manual.

See Wiring Diagram for voltm eter connection 
at No. 3 circuit breaker.

AIR PRESSURE GAUGE

Air p ressu re  gauge on the instrument panel is  
marked "AIR." The air p ressu re on these veh icles  
is  very important as several system s of the vehicle  
depend upon a ir p ressu re  for operation.

To serv ice  the air p ressu re switch refer to 
"AIR BRAKES" (SEC. 5B) of this manual.

FUEL GAUGE

Fuel gauge is  marked "FUEL" on instrument 
panel cluster and indicates level of fuel in the tank.

DK. BLUE
BLK.

PINK
OIL GA.

BLK. - WHT. STR. 

AMMETER

BLK.

LOW WATER TELL-TALE (BLK.-GRN, WHT. STR. & PINK) 

LOW AIR TELL-TALE (PINK & BLK 

R. H. DIR. SIG. TELL-TALE (DK. BLUE)

TACHOMETER (MECH. SHOWN)

VACUUM GA.

AMMETER OR 
VOLTMETER

VOLTMETER

LOW OIL TELL-TALE (BLK. YELL. STR. 

GEN. TELL-TALE (BRN. & PINK)

L. H. DIR. SIG. TELL-TALE (LT. 
ILLUM.LT. (GRAY)

DK.GRN.

7 7 7 7 7/ ) ) )  r r
HI-BEAM TELL-TALE (LT. GRN. & BLK.)

DIFF. LOCK TELL-TALE 
(PINK & LT. GRN.)

i  J  i  n
SPEEDOMETER

INST. PANEL WIRING HARNESS T-6714

Figure J8—Connections at Rear of Instrument Cluster (Tilt Cab Models—70-80 Series) (Typical)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-22

1 Speedometer 7 Engine Temperature Gauge 20 Radio Controls
2 T ell-T a le  Cluster 8 A ir Gauge 21 D ifferential Lock Switch

a. L.H. D irectional T ell-T ale 9 Oil P ressu re  Gauge 22 Front Brake Limiting Valve
b .D iff. Lock T ell-T ale 10 Fuel Gauge 23 Cigarette Lighter
c. Low Oil T ell-T ale 11 Voltmeter 24 Windshield Wiper Control
d. Hot Engine T ell-T ale 12 A ir Brake Gauge 25 Engine Retarder Switch
e. Low Air T ell-T ale 13 Am m eter 26 Ignition Switch
f. R.H. Directional T ell-T a le 14 Marker Blink Switch 27 Engine Temperature Gauge

3 Tachometer 15 Fan Switch 28 Air Induction R estriction
4 T railer Brake Hand Control 16 Light Switch Gauge

Valve 17 M aster Circuit Breaker 29 Starter Switch
5 T railer Emergency Brake Valve 18 Heater and Air Conditioning 30 Directional and Hazard
6 Tractor Parking and Emergency Controls Warning Control Switch

Brake Valve 19 Window Lift Switch T-671 5

Figure 19—Instruments and Gauges on Console (Alum. Tilt Cab Models) (Typical)

For troubleshooting fuel tank gauge, refer to 
"FUEL TANK, LINES, AND GAUGE SYSTEM" 
(SEC. 8A) of this manual.

Fuel gauge is  not repairable and must be re 
placed as a unit. NOTE: Sender unit in tank in
corporates a 90-ohm resisto r  strip .

AMMETER GAUGE

The am m eter gauge is  identified by "AMP
ERES" on the instrument panel and indicates rate 
of charge or discharge battery is  receiving. The 
am m eter circuitry is  specifica lly  calibrated for 
either the 75 or 105 amp generator. The 75 amp 
generator u ses a shunt which causes the m eter to 
show a charge or a discharge rate of 60 amps full 
sca le . The am m eter for 105-amp generator indi
cates a charge or discharge rate of 100  amps full 
sca le .

Two fu ses are used with the am m eter, one in

each lead. Fuses protect wiring from  short circuit 
damage. These fuses are located near the cranking 
motor and are mounted in w ater-proof connectors. 
The fu ses should be checked if  the am m eter be
com es inoperative. If the fuses are found to be sa t
isfactory a voltm eter should be connected from  
ground to each of the term inals on the backside of 
the am m eter. The voltm eter should read system  
voltage on both term inals. If it does, the fault lie s  
with the am m eter, if not there is  an opening in the 
wiring.

NOTE: The indicator pointer of the am m eter 
should remain at the center line when engine is  not 
operating and all electrica l equipment is  turned off.

AIR RESTRICTION GAUGE

The air restriction  gauge marked "AIR RE
STRICTION FILTER” on the instrument panel in
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-23

LOW OIL HOT ENGINE

LOW AIR (RED-WHT. TR. & BLK.-GRN. TR 

RIGHT DIR. SIGNAL (BLUE & BLK 

TACHOMETER

LOW WATER (RED-WHT. TR. & GRN.-WHT. TR.)

LOW OIL (RED-WHT. TR. & YELL.-2//BLUE TR.)

DIFF. LOCK (RED-WHT. TR. & GRN.-WHT. CR. TR.) 

LEFT DIR. SIGNAL (BLUE-WHT. CR. TR. & BLK.) 

GROUND WIRE (BLK.)

HIGH BEAM (GRN.-WHT. CR. TR.)
\  \

SPEEDOMETER ADAPTER (BLK.)

CLUSTER LAMP (GRAY) 

GROUND (BLK.)

FRONT

INST. PANEL HARNESS ASSY.'

CLIP-PART OF INST. PANEL HARNESS ASSY.

Figure 20—Rear View of Speedometer, Tachometer, and Tell-Tale Panel (Alum. Tilt Cab Models) (Typical)

dicates the condition of the paper air cleaner e le 
ment. More than 25 inches of water indicates a 
clogged air cleaner elem ent.

To serv ice  air cleaner elem ent, refer to LU
BRICATION (SEC. 0) of this manual. The a ir r e 
striction  gauge line is  connected at the a ir  horn 
between the air cleaner outlet and the inlet side of 
the blower.

AIR BRAKE GAUGE

The air brake gauge marked "BRAKE AIR" on 
the instrument panel shows applied air pressure  
to tractor brakes. When tractor brakes are r e 
leased  the gauge should fa ll to zero  p ressu re . A 
heavy brake application would show more pressure  
than a light brake application.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-24

Figure 21—Rear View of Instrument Panel Gauges (Alum. Tilt Cab Models) (Typical)

LIGHTING SYSTEM

Headlights are equipped with "T-3" Sealed 
Beam  units; all other lights are replaceable bulb 
type. Refer to "Light Bulb Data” at end of this s e c 
tion for bulb size  and trade number. Refer to ap
plicable wiring diagram for lighting system  wiring 
circu its and wire identification.

MAINTENANCE

Periodically check to see  that all wiring con
nections are clean and tight, that lighting units 
are tightly mounted to provide a good ground con
nection and that headlamps are correctly  adjusted. 
Loose or corroded connections may cause a d is
charged battery, difficult starting, dim lights, and 
possib le  damage to generator and regulator.

By referring to applicable wiring diagrams, 
circu its may be tested  for continuous circuit or 
shorts with a low reading voltm eter or a conven
tional test lamp.

HEADLIGHTS

All veh icles covered by this manual use the 
7-inch single sealed-beam  unit type headlights or 
dual headlights using four 5%-inch units.

Both the 5%-inch and 7-inch sealed-beam  units 
are "T -3” type units incorporating three projecting  
guide points which are optically ground to provide 
flat surfaces at right angles to the light beam.

HEADLAMP BEAM ADJUSTMENT
The headlamps must be properly aim ed to ob

tain maximum road illumination.
With the Guide "T-3" type sealed-beam  units, 

proper aiming must be maintained since the in
creased  range and power of th is lamp make even 
slight variations from  recommended aiming haz
ardous to approaching m otorists.

IMPORTANT: Whenever a sealed-beam  unit 
has been replaced or after repairs to front end
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VERTICAL CENTERLINE 
STRAIGHT AHEAD OF >

VERTICAL AIM * TOP EDGE OF 
HIGH INTENSITY ZONE AT (H)*- 
LIMITS H + 2 JN — _____

A  HORIZONTAL CENTERLINE 
J  LOCATED' AT LEVEL OF 

LAMP CENTER 1 1

LATERAL AIM - LEFT EDGE 
OF HIGH INTENSITY ZONE J
2 IN. RIGHT OF (V) .... L
LIMITS V TO A IN. RIGHT—

- A --------------- — V i//  1 HIGH ^
At!*TENSITY ZON{/

AIM INSPECTION LIMITS FOR LOWER BEAM OF:
534 in. Type 2 Sealed Beam 
7 in. Type 2 Sealed Beam
Caution—Do not aim or inspect these lamps on the upper 

beam

VERTICAL CENTERLINE (  
STRAIGHT AHEAD OF

VERTICAL AIM - HIGH 
INTENSITY ZONE 
CENTERED 2 IN. BELOW (H)-p\ 
LIMITS * 2 cenVjA

k  HORIZON! V LOCATED 
LAMP CEN

2 IN.—

HIC.H

AL CENTERLINE 
AT LEVEL OF 
TER— -J 

*
V  INTENSI1 

LATERAL AIM - HIGH j 
INTENSITY ZONE 
CENTERED ON N \  —

7"5oF7E_y ~
1
1
1

-M

AIM INSPECTION LIMITS FOR UPPER BEAM OF: 
534 in. Type 1 Sealed Beam
7 in. Sealed Beam, except Type 2 T-3491

Figure 22—Visual Headlight Beam Adjustment ITypical)

sheet metal, the headlamps must be checked for 
proper aim.

In addition to providing superior lighting, the 
"T-3" type sealed-beam  unit prem its adjustment 
of the light without the u se of an aiming screen  
and without requiring a large work area. Aiming is  
accom plished with the u se of a safety aim er (J-6878 
-01). Instructions for using the Safety A im er are  
supplied by the instrument manufacturer.

Horizontal and vertical aiming of each sea led- 
beam unit is  provided by two adjusting screw s, 
v isib le  through the b ezel, which move the mounting 
ring against tension of the coil spring.

Headlight beam adjustment requirem ents w ill 
vary on different veh icles due to s ize  and distrib
ution of load, type of standard or optional suspen
sion, s iz e  of tires , tire  p ressu res, and other fa c
to rs . Average requirem ents are for the high intens
ity zone of the high beam s of inner lights on dual 
units to be straight ahead and 2 inches below the 
headlight level at 25 feet. Low beam of outer lights 
of dual units and a ll 7-inch units should be adjusted 
so the high intensity zone of the light beam is  just 
to the right of the headlight center and just below  
the headlight level at 25 feet (fig. 22).

To obtain correct adjustment, beam adjustment 
should be made with the vehicle loaded with the

normal average load it w ill be carrying during the 
majority of its  operation. T ires should be uniform 
ly inflated to recom m endedpressure when adjusting 
headlight beam s. Beam  adjusting screw s are iden
tified in View A, figure 23, for dual units and in 
figure 24 for single units.

In a ll ca ses , it must be rem em bered that state  
or local legislation  and specific  vehicle conditions 
w ill govern the final aim for the best and sa fest  
lighting. E specially in the case of veh icles carry
ing widely varying loads during night-tim e oper
ation, the final decision as to safe operation must 
s t ill  be made on the b asis of "the m ost light on the 
road with the least annoyance to oncoming traffic."

DUAL SEALED-BEAM UNIT REPLACEMENT

Removal (Fig. 23)
1. Using a hooked tool, disengage spring from  

headlamp retaining ring as shown in View B .
2. Rotate the sealed  beam unit slightly to d is

engage mounting ring from  horizontal and vertical 
adjusting screw s, then pull the assem bly forward  
to rem ove (View B).

3. Pull headlamp wiring connector off back of 
sealed  beam unit.

4. Remove screw s which attach retaining ring 
to mounting ring. Separate retaining ring from  
m ounting. ring and rem ove sea led  beam unit and 
discard (View D ).

Installation (Fig. 23)
* NOTE: Sealed-beam  unit with number "1” 
molded on top of len s must be used at inside light 
position and unit with number "2 " on len s must be 
used at outside position.

1. Position sealed-beam  unit in mounting ring, 
then place retaining ring over sealed-beam  unit 
and attach to mounting ring (View D ).

2. Move sealed-beam  unit assem bly into p o s i
tion and p ress  wiring connector plug onto term inals 
on sealed-beam  unit.

3. P ress  in on the assem bly and rotate slightly  
to engage horizontal and vertical adjusting screw s  
in slot in headlamp mounting ring.

4. Using the hooked tool, pull outward on r e 
taining ring spring and engage in slot in retaining 
ring as shown in "View B."

5. Check headlight adjustment as explained 
under "Headlight Beam Adjustment" previously.

SINGLE SEALED-BEAM  
UNIT REPLACEMENT

Removal (Fig. 24)
1. Remove screw s which attach headlamp 

b ezel to mounting ring, then rem ove the bezel.
2. Remove screw s which attach headlamp r e 

taining ring to mounting ring. Using a hooked tool,

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CHASSIS ELECTRICAL AND INSTRUMENTS 12-26

Figure 23—Dual Sealed-Beam Unit Replacement

re lea se  retaining spring from  slot in retaining ring 
(inset, fig. 24).

3. Rotate headlamp unit to disengage assem bly  
from  headlamp adjusting screw s.

Figure 24—Single Sealed-Beam Unit Replacement

NOTE: Do not disturb adjusting screw .

4. Remove sealed-beam  unit from  mounting 
ring and pull wiring connector plug off back of unit.

Installation (Fig. 24)
1. Push wiring connector plug over blade-type 

term inals on back of sealed-beam  unit.
2. Install headlamp assem bly in panel opening 

and rotate to engage mounting ring tabs with ad
justing screw s.

3. Using a hooked tool, pull out on retaining 
spring and engage in slot near bottom of retaining  
ring (inset, fig . 24).

4. Check headlamp beam adjustment as d es
cribed previously, then install bezel.

PARKING LIGHTS

Parking lights (when used) are illuminated  
with the main light switch pulled out to the first  
detent position. The parking light circuit is  pro
tected by an automatic reset type circuit breaker 
built into the main light switch.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL

cla
ss

icc
arl

ibr
ary

.co
m



CHASSIS ELECTRICAL AND INSTRUMENTS 12-27

BULB REPLACEMENT 

Removal
On conventional cab m odels, bulb is  accessib le  

from  rear of g r ille  panel. Pull bulb and socket out 
of lamp housing, then p ress  inward on bulb and 
turn counterclockwise to rem ove.

On steel tilt cab m odels, the parking lights 
are incorporated within the directional light a s 
sem bly.

Installation
NOTE: Refer to "Light Bulb Data” at end of 

this section  for bulb s ize  and type.
On conventional cab m odels, install new bulb 

in socket and insert socket and bulb into lamp 
housing.

LAMP ASSEMBLY REPLACEMENT
On conventional cab m odels, rem ove bulb and 

socket assem bly, then rem ove screw s which attach 
grille  to front end sheet metal and rem ove the 
g r ille . Remove two screw s which attach the lamp 
assem bly to the front grille  panel. Remove the 
lamp assem bly.

Remove three screw s which attach directional 
lamp lens to housing, then rem ove the len s. P ress  
inward on bulb and turn counterclockwise to re 
lea se  from socket. P r e ss  new bulb into socket and 
turn clockw ise to secu re. Replace gasket if  dam
aged, then position lens on lamp housing and at
tach with three screw s.

To install a new lamp assem bly, position the 
assem bly in opening and insta ll two attaching nuts 
or screw s. Insert bulb and socket assem bly in 
lamp housing or connect harness at junction.

REAR LIGHTING

Due to numerous m odels, various rear light
ing arrangem ents are used on vehicles covered by 
th is manual. Rear lamp bulbs may be replaced by 
rem oving the lamp lens attaching screw s and the 
lamp len s. The lamp housing may be replaced by 
rem oving the housing attaching nuts or screw s, or 
by rem oving nuts and bolts from  the mounting 
bracket.

NOTE: Refer to "Light Bulb Data" at end of 
th is section for bulb s iz e  and type.

STOP AND TAILLIGHT

The stop and taillight is  a combination-type 
lamp, having a double-filam ent bulb. The taillight 
filam ent is  of 3 candlepower, and the stop light 
filam ent is  of 32 candlepower.

BULB REPLACEMENT 

Removal
Remove len s retaining screw s, then rem ove 

lens and gasket from  housing. P ress  bulb inward 
and turn counterclockwise to rem ove.

Installation
Refer to "Specifications" for bulb s ize  and 

type. Note that J -s lo ts  in bulb sockets are of dif
ferent depths and lugs on bulb base are located at 
different distances from  end of base. Lugs and 
s lo ts  must be matched to perm it installation of 
bulb. Insert bulb in socket, p ress  inward and turn 
clockw ise to lock in place. Position lens and gasket 
on body and attach with screw s.

BACK-UP LIGHTS

The back-up light circuit is  fed from  the igni
tion switch control circu it. The back-up lamp 
switch, mounted on the transm ission , is  activated  
by the reverse  shift ra il (mechanical transm ission) 
when the ignition or control switch is  placed in the 
"ON" position and transm ission  shift lever  is  in 
reverse . Switch adjustment on veh icles equipped 
with the A llison T ransm ission is  covered in 
"TRANSMISSION CONTROL LINKAGE" (SEC. 7A) 
of this manual.

If back-up lights becom e inoperative, discon
nect the wiring harness connector plug from  the 
switch. Connect both term inals in the connector 
with a jumper w ire, then place the ignition or con
trol switch in the "ON” position. If back-up lights  
operate, replace the switch.

BULB REPLACEMENT
NOTE: Refer to "Light Bulb Data” at end of 

th is section for bulb s iz e  and type.
Remove screw s which attach lens to lamp 

housing and rem ove the len s. P ress  bulb inward 
and turn counterclockwise to rem ove from  socket.

P ress  new bulb into socket and turn clockw ise 
to lock in place. Position  lens and gasket on hous
ing and attach with screw s.

INSTRUMENT AND TELL-TALE 
LIGHTS

The instrument and te ll-ta le  light bulbs are  
installed  in pronged bulb sockets which snap into 
openings in instrument cluster, gauges, speed
om eter, and tachom eter case.

Instrument panel lamp circuit on conventional 
cab and Series 70 through 80 tilt cab m odels is  
protected by a 3-amp fuse located on the fuse  
block. On alum tilt cab m odels, the lamp circuit 
is  protected by a 5 -amp circuit breaker on the
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-28

Figure 25—Dome Light (Tilt Cab Models— 
70-80 Series) (Typical)

circu it breaker and junction panel located inside  
the console behind the instrument panel.

CAB LIGHT

The cab light, used on conventional cab models, 
is  mounted on the dash panel and provides lighting 
to cab interior, glove box, and across the fuse  
block. The light is  operated by turning the main 
light switch knob to extrem e counterclockwise 
position.

BULB REPLACEMENT
The tubular type bulb is  mounted inside the 

glove box next to the fuse block and is  retained by 
two spring-loaded clips. To remove the bulb, re 
move two screw s which attach len s to dash com 
partment p illar, then rem ove the lens. Pull bulb 
forward until bulb re lea ses  from clip s. P r e ss  new 
bulb in until secure in clips.

DOME LIGHT

On S eries 70-80 tilt cab m odels, the dome 
lamp is  mounted at rear of cab above rear win
dow. The dome light is  operated by rotating main 
light switch knob to extrem e counterclockwise 
position.

NOTE: The dome light, used as optional equip
ment on conventional cab m odels, is  mounted at 
rear of cab above rear window. The dome light is  
operated by rotating the main light switch knob 
to extrem e counterclockwise position.

On Alum tilt cab m odels, the dome light 
mounted above the console and the sleep er  com 
partment light are controlled by a separate "ON- 
OFF" type switch at the base of each light.

BULB REPLACEMENT

S eries  70-80 Tilt Cab Models (Fig. 25)
Dome light lens is  of molded plastic with a 

lug molded on edge of lens at center top and bot

tom . To rem ove len s, grasp between thumb and 
finger at center and squeeze sid es together to d is
engage lugs from  assem bly. The tubular type bulb 
is  held in position by two spring-loaded clips (fig. 
28). To rem ove bulb, pull forward until bulb re 
le a se s  from  clip s. P ress  new bulb in until secure  
in c lip s, then position lens in assem bly and p ress  
in until lugs snap into place.

Alum T ilt Cab Models (Fig. 26)
The dome light and sleep er compartment light 

lens are of molded p lastic with two lugs molded on 
len s. To replace the bulb, tw ist lens counterclock
w ise  until lugs on lens are aligned with s lo ts  on 
lamp base; then rem ove the len s. P r e s s  in on bulb 
and turn counterclockwise to rem ove from  socket. 
P ress  new bulb into socket and turn clockw ise to 
lock in place.

NOTE: The control switch can be readily re
placed after removing the switch retaining nut and 
separating the wiring at spliced  connector. Align 
lugs on lens with s lo ts  in base and turn clockwise  
to lock in place.

TO REPLACE LENS OR BULB

DOME LAMP COMPONENTS t -6168

Figure 26—Dome or Sleeper Compartment Light 
(Alum. Tilt Cab Models)
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CAB FRONT MARKER AND 
IDENTIFICATION LIGHTS

The front marker and identification lights are 
mounted across front top of cab. Marker light c ir 
cuits on conventional cab and Series 70-80 tilt 
cab m odels are energized with main light switch  
in “ ON”  position. On alum tilt cab m odels, 
marker light circu it is  energized with marker 
lamp switch in “ ON”  position.

To replace the bulb, rem ove screw s which 
attach lens to lamp housing. Replace bulb and check 
operation of unit, then install lens and attach with 
screw s.

DIRECTIONAL SIGNAL LIGHTS

D irectional signal lights are either an integral 
part of the stop and taillight assem blies, or are  
mounted on each side of cab, or in combination.

NOTE: On som e m odels, a combination d irec
tional and side m arker lamp (fig. 27) is  mounted 
on each side of cab.

The directional and/or hazard warning flasher  
is  fed through a 2 0 -amp fuse or circuit breaker 
from  the battery bus bar. When the directional 
switch lever is placed in a right or left turn p osi
tion or when hazard warning switch is  energized,
12 volts is  supplied from  the flasher through the 
sw itch, then to front and rear directional lights.

An arrow at either side of the te ll-ta le  cluster  
flash es when either the left or right signal light 
is  illuminated. When turn is  completed, switch  
lever is  returned to "OFF" position by a can cell
ing cam , except alum tilt cab m odels which must 
be manually cancelled.

When hazard warning switch is  energized, both 
directional signal and te ll-ta le  lights w ill flash. 
To cancel or turn off the ligh ts, pull the plunger 
out.

If directional te ll-ta le  on instrument panel 
flashes in one position but not the other, check for 
the following:

1. D irectional lamp bulb burned out.
2. D irectional te ll-ta le  lamp bulb on instru

ment panel burned out.
3. Incorrect directional lamp bulb installed.
4. D efective ground between bulb socket and 

mounting.
5. Defective directional control switch a s 

sem bly.
If directional te ll- ta ls  lamps on instrument 

panel do not flash in either direction, check for the 
following:

1. Burned out fuse on fuse block or defective  
circuit breaker.

DIRECTIONAL LAMP LENS
LAMP HOUSING DIRECTIONAL 

LAMP LENS

SIDE MARKER 
LAMP BULB

SIDE MARKER LAMP 
AND GASKET

Figure 27—Directional and Side Marker Light ITypical)

2. F lasher term inals not properly engaged in 
junction block or defective flash er .

3. Short or open circuit. Check circuit r e 
ferring to applicable wiring diagram .

4. D efective directional control switch assem 
bly.

If directional te ll-ta le  light does not cancel 
after completing a turn, rem ove the steering wheel 
a s explained in "MECHANICAL STEERING" (SEC. 
9A) of th is manual and check for a worn or damaged 
cancelling cam.

MARKER BULB REPLACEMENT (Fig. 27)
Remove two screw s which attach the amber 

marker lamp lens to light assem bly, then detach 
lens. P ress  inward on bulb and turn counterclock
w ise to re lease  from  socket. P r e ss  new bulb into 
socket and clockw ise to secu re . Replace gasket, if 
damaged, then position lens on lamp housing and 
install attaching screw s.

DIRECTIONAL SIGNAL BULB  
REPLACEMENT (Fig. 27 or 28)

Remove three screw s which attach directional 
lamp lens to housing, then rem ove the len s. P ress

Figure 28—Directional and Parhing Lights (Tilt Cab) (Typicall
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-30

N O . 7 NO . 6 MO. 1 DOMELIGHT

Figure 29—Main Light Switch (Typical)

inward on bulb and turn counterclockwise to r e 
lea se  from  socket. P r e ss  new bulb into socket and 
turn clockw ise to secu re . Replace gasket if damaged, 
then position len s on lamp housing and attach with 
three screw s.

HAZARD WARNING SYSTEM

A ll veh icles are  equipped with a hazard warn
ing lighting system  to be operated when on-the- 
road disability occurs. This system  is  fed from  
the battery and can be operated regardless of ig 
nition or control sw itch  position.

NOTE: Refer to applicable wiring diagram  
for wiring arrangem ent.

On conventional cab and Series 70-80 tilt cab 
m odels, a switch mounted on side of the d irec
tional signal control housing operates front and 
rear directional sign al lights sim ultaneously. 
When hazard warning lights are operating, both 
directional te ll-ta le  lights w ill flash. To cancel 
or “ turn-off”  the lights, pull hazard warning 
switch plunger out.

On alum tilt cab m odels, the switch lever is  
located on the d irectional signal switch housing 
below the turn signal lever . Pull hazard warning 
switch lever out to activate the system . To cancel 
or “ turn-off" the ligh ts, move turn signal lever  
up or down. The hazard warning signal lever is  
spring-loaded and will, cancel the hazard warning 
lights when released  by movement of the turn 
signal switch lever.

If switch becomes? inoperative, check for a 
blown fuse, defective circu it breaker, or a weak 
flaher. If this fa ils to correct the condition, r e 
place the hazard warning or directional signal 
sw itch.

NOTE: The hazard warning switch shown in 
figure 33 may be replaced as explained under “ D i
rectional Signal Control Assem bly" later in this 
section.

Figure 30—Main Light Switch Circuit Diagram 
(Conv. Cab Models) (Typical)

MAIN LIGHT SWITCH

The main light switch, mounted on the instru
m ent panel, i s  shown in figure 29. A circu it dia
gram for conventional cab m odels is  shown in 
figure 30, and a circu it diagram for s e r ie s  70, 80 
tilt cab m odels is  shown in figure 31. A typical 
circu it diagram for alum tilt cab m odels is  shown 
in figure 32.

A multiple connector, attached to the wiring 
harness, engages the blade-type term inals on the 
switch. The connector can be installed in only one 
position. A rheostat is  incorporated In the instru
ment panel light circuit for purpose of dimming 
these lights if desired.

Figure 3 1 —Main Light Switch Circuit Diagram 
(Tilt Cab Models)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-31

Figure 32—Main Light Switch Circuit Diagram 
(Alum. Tilt Cab Models)

The 25-amp automatic reset type circuit 
breaker built into the switch assem bly protects  
the headlight and parking light c ircu its. Before  
replacing light switch, make sure trouble i s  in 
sw itch and not elsew here in the lighting system  
by checking circu its with suitable equipment.

SWITCH REPLACEMENT

Removal
1. Pull wiring harness connector plug off 

sw itch term inals.
2. Pull switch knob out to extrem e position, 

then p ress  on spring-loaded re lease  button on top 
of switch assem bly and pull switch knob and rod all 
the way out.

3. Use a wide-blade screw driver to rem ove 
ferrule securing switch to instrument panel, then 
rem ove switch assem bly.

Installation
1. Position switch under instrument panel, 

with locating lug on switch fram e engaging hole in 
instrum ent panel. Thread ferrule into switch fram e 
and tighten firm ly using a wide blade screw driver.

2. Insert switch rod through ferrule and push 
in until spring-loaded latch engages groove near 
end of rod.

3. Install wiring harness connector plug on 
switch term inals pressing  it firm ly into place.

4. Check operation of all lights.

DIMMER SWITCH

Foot-operated dimmer switch is  used to se lec t  
headlight high or low beam. Switch is  mounted on 
left side of cab floor panel and is  operative when 
headlights are illuminated. Switch term inals are  
blade-type with connector plug attached to harness.

SWITCH REPLACEMENT

Conventional Cab and Alum  
Tilt Cab Models

R aise floor mat to gain access to switch.

Remove two screw s which attach switch to floor 
panel and pull wiring connector plug off switch  
term inals.

Push wiring connector plug onto switch term 
inals. Position switch on cab floor panel and at
tach with two screw s. Position floor mat over  
switch and wiring connector.

70-80, T ilt Cab Models
From inside cab, ra ise  floor mat and rem ove 

two screw s which attach switch to toeboard r ise r . 
T ilt cab and from  underneath pull switch free  from  
toeboard r iser . Pull wiring connector plug from  
switch.

Push wiring connector plug onto switch term 
inals. Position sw itch under toeboard r iser  with 
button portion of switch extending through cab 
floor. From inside cab, install two screw s to at
tach switch to toeboard r iser .

STOP LIGHT SWITCH

Either a m echanically-operated or a ir -o p er-  
ated stop light switch is  used on veh icles covered  
by this manual.

MECHANICALLY-OPERATED TYPE
The m echanically-operated type switch used  

on m odels equipped with vacuum-hydraulic brakes, 
is  a plunger or lever  type switch. With brake pedal 
released , edge of pedal lever holds switch plunger 
in, breaking circuit to the stop light. When brake 
is  applied and pedal lever  moves away from  switch  
plunger, a spring within the switch m oves the 
plunger out to com plete the stop light circuit. 
Switch term inals are blade-type with wiring con
nections made through a connector plug on wiring  
harness. Switch cannot be disassem bled; therefore, 
if  switch becom es inoperative, it must be replaced.

When installing a lever-type switch, make 
sure lever  on switch is  located above pedal lug, 
otherw ise switch w ill not be operative. A lso, make 
sure wiring connections at switch are fully engaged.
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-32

After installing switch, it must be adjusted so  
that initial movement of brake pedal, m easured at 
the pedal pad, w ill perm it switch to close  and com 
plete stop light circu it. After adjusting and tight
ening switch mounting nuts or bolts, visually check 
operation of stop light to make sure stop light 
com es on when brakes are applied and goes out 
when brake pedal is  released.

AIR OPERATED TYPE
The air operated type stop light switch is  used  

on veh icles equipped with air brakes or I.C.C. 
tra iler  brake controls. Refer to "AIR BRAKES" 
(SEC. 5B) for information pertaining to this switch.

DIRECTIONAL SIGNAL CONTROL 
ASSEMBLY 

(ALUM. TILT CAB MODELS)

The control assem bly consists of a switch, 
contact, wiring, and bearing assem bly, and a can
celling cam (fig. 33). The control assem bly is  in
stalled  over the steering shaft inside the housing 
and the cancelling cam is  attached to the steering  
w heel hub. The hazard warning switch mounted on 
side of the directional signal control housing is  
retained with two screw s.

REMOVAL (Fig. 33)
1. Remove the steering wheel as directed in 

"Steering Wheel Replacement" in "MECHANICAL 
STEERING" (SEC. 9A) of this manual.

2. Remove steering shaft upper bearing sleeve.
3. Disconnect wiring harness at instrument 

panel harness connector.
NOTE: On som e m odels it may be necessary  

to rem ove control assem bly wiring from  the w ir
ing harness connector.

4. Remove screw  attaching control lever  to 
sw itch and rem ove lever.

5. Remove two screw s which attach hazard 
warning switch to housing.

6 . Remove three screw s which attach control 
assem bly to housing, then rem ove control a ssem 
bly with wiring from  housing.

INSPECTION
Inspect control switch, hazard warning switch, 

wiring and bearing (if used). Replace worn or 
damaged parts. Inspect cancelling cam on steering  
wheel hub and replace if  worn or damaged.

INSTALLATION (Fig. 33)
1. Position control assem bly in housing and 

attach to housing with three screw s. Tighten screw s  
firm ly, however, do not exceed 30 in .-lb s . torque.

2. Position control lever on control assem bly  
and attach with screw . Tighten screw  firm ly.

DIRECTIONAL SIGNAL 
CONTROL ASSEMBLY

SWITCH TO 
HOUSING SCREW

CONTROL
LEVER

CONTROL TO 
HOUSING SCREW 
(ONE SHOWN)

DIRECTIONAL
HOUSING

HAZARD
WARNING

SWITCH

HORN RING AND 
BEARING ASSEMBLY

Figure 33—Directional Signal Control Assembly 
(Tilt Cab Models—Except Alum. Tilt) (Typical)

3. Install hazard warning switch on housing. 
Route switch w ires down inside of control a ssem 
bly on conventional cab m odels and outside of con
trol assem bly on tilt cab m odels.

4. Connect w ires at dash connector.

18 DK BLUE 18 PURPLE 

18 LT BLUE 18 WHITE

18 BLACK 18 YELLOW 

18 DK GREEN 

18 BROWN

CONVENTIONAL CAB MODELS

Connector 
BLACK Wiring

DK BLUE

LT BLUE 

WHITE

Switch
Wiring
Harness

PURPLE 

DK GREEN

YELLOW
BROWN

TILT CAB MODELS (SERIES 70-90) T 6720

Figure 34—Directional Signal Wiring Harness 
Connector (Conv. Cab and 70-80 Tilt Cab)
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-33

Figure 35—Directional and Hazard Warning 
Switch (Alum. Tilt Cab Models)

NOTE: On conventional and tilt cab m odels, 
insert term inals into connector cavities per desig
nated wire colors as shown in figure 34.

5. Install steering shaft upper bearing sleeve , 
then install steering wheel a s  directed under "Steer
ing Wheel Replacement" in "MECHANICAL STEER
ING” (SEC. 9A) of this manual.

DIRECTIONAL SIGNAL CONTROL 
ASSEMBLY 

(ALUM. TILT CAB MODELS)

The directional signal switch is  mounted on the 
left side of steering column below the steering  
w heel (fig. 35). Green te ll-ta le  arrows located in 
the te ll-ta le  panel above the steering column, be
tween the speedom eter and tachom eter, flash in 
conjunction with turn-signal lam ps mounted at out
side front corners of cab and at rear of vehicle.

To signal for a left turn, pull switch lever  
down. To signal for a right turn, push lever up.

NOTE: THIS SYSTEM IS NOT SELF-CANCEL
LING. AFTER TURN IS COMPLETED, DRIVER 
MUST MANUALLY SHUT THE SYSTEM OFF BY 
RETURNING SWITCH LEVER TO "OFF" POSITION.

The hazard warning switch lever is  located on 
the turn signal switch housing below the turn s ig 
nal lever . To activate the system , pull hazard 
warning switch lever out. When hazard warning 
system  is  energized, both te ll-ta le  arrows flash  
sim ultaneously in conjunction with front and rear 
directional lights. To stop hazard warning signal, 
move the turn signal lever up or down. Hazard 
warning signal lever is  spring-loaded and w ill shut 
system  off when released  by movement of the turn 
signal switch lever.

SWITCH REPLACEMENT
1. Disconnect wiring harness connector from  

ch a ssis  wiring harness connector located below  
steering column.

2. Remove control assem bly wiring from  the

Figure 36—Directional Signal Wiring Harness 
Connector (Alum. Tilt Cab Models)

wiring harness connector noting the color of w ires 
in the connector. See figure 36.

3. Tie a line to the w ires removed from  the 
connector to enable reassem bly when w ires and 
harness have been removed from steering column.

4. Remove screw s which attach switch bracket 
to steering column, then pull switch with wiring 
harness from  steering column. Remove line men
tioned in Step 3 from w ires.

5. The control switch can be separated by 
removing four attaching screw s. However, if switch  
is  damaged or broken, replace.

6 . Installation procedure is  the reverse  of 
removal procedure, using the sam e line as d es
cribed in Step 3 to pull wiring harness into p o si
tion through steering column.

FLASHERS

Two prong specific  load or variable load flash 
ers  are used in the directional and hazard warning 
system  on vehicles covered by this manual. Refer 
to "Specifications" at end of this section for type 
of flasher and trade number.

On veh icles equipped with the specific  load 
flasher, the te ll-ta le  w ill not operate norm ally if 
one directional lamp bulb is  taken out of the circuit.

On veh icles equipped with the variable load 
flasher, the directional te ll-ta le  w ill operate even 
though one or more of the lamp bulbs are taken 
out of the circuit.

IMPORTANT: On vehicles equipped with the 
variable load flasher, each lamp bulb should be 
checked periodically for proper operation.

If directional te ll-ta le  on instrument panel
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CHASSIS ELECTRICAL AND INSTRUMENTS 12-34

flashes in one position but not the other, check for 
the following:

1. D irectional lamp bulb or indicator bulb 
burned out.

2. Incorrect directional lamp bulb installed.
3. D efective ground between bulb socket and 

mounting.
4. Defective directional control switch a s

sem bly.

If directional te ll-ta le  on instrument panel 
does not flash in either direction, check for the 
following:

1. Burned out fuse on fuse block.

2. D efective flasher or flasher term inals not 
properly engaged in junction block.

3. D irectional te ll-ta le  bulb on instrument 
panel burned out.

4. Short or open circuit. Check indicator lamp 
circu it referring to applicable W iring Diagram.

5. D efective directional control switch a s 
sem bly.

If directional te ll-ta le  light does not cancel 
after completing a turn (except S eries 9502 tilt 
cab m odels), rem ove the steering wheel as ex
plained in "MECHANICAL STEERING" (SEC. 9A) 
of this manual and check for a worn or damaged 
cancelling cam.

LIGHT BULB DATA
BULB NO. CANDLE-POWER

H E A D L A M P
D u al S e a le d -B e a m  U n its

Inside Lig h t (T y p e  1 ) .............................................................................................. 4 0 0 1 ( L ) * 371/2 W atts
O u tsid e L ig h t (T y p e  2 ) .......................................................................................... 4 0 0 2 (L ) * 37>/2 -50 W atts

S in g le S e ale d -B e a m  U n i t ................................................................................................. 6 0 1 3 (L > * 45-50 W atts
P A R K I N G  L I G H T S  (W hen U s e d )......................................................................................... 67 4
D I R E C T I O N A L  S I G N A L  L I G H T S

C o m bin a tio n  P a rk  and D ire c t. S i g ......................................................................... 115 7 32-3
D o u b le  Faced Directional and S ide  M a rk e r ................................................ 1156 32

S ide  M a rk e r L i g h t ....................................................................................................... 5 7 X 2
F R O N T  M A R K E R  L I G H T S ........................................................................................................... 6 7 or 115 5 4
S T O P , T A I L  A N D  D I R E C T I O N A L  L I G H T ............................................................... 1 1 5 7 32-3
B A C K - U P  L I G H T .................................................................................................................................... 1156 32
L I C E N S E  L I G H T ........................................................................................................................ 67 4
I N S T R U M E N T  A N D  T E L L - T A L E  L I G H T S .............................................................. 53 or 57 1 or 2
D O M E  L I G H T

Except Alum . T ilt Cab M o d e ls ...................................................................................... 2 1 1 12
Alu m . Tilt Cab M o d e ls ....................................................................................................... 1 4 1 1 21

H I - B E A M  T E L L - T A L E  L I G H T .......................................................................................
E xc e p t Steel T ilt  Cab M o d e ls .................................................................................... 57 1
Steel T ilt  Cab  M o d e ls......................................................................................................... 667582 1
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SPECIFICATIONS

L O W  A I R  P R E S S U R E  O R F L A S H E R  A S S E M B L Y
L O W  V A C U U M  A L A R M  B U Z Z E R Specific L o a d - 2 - P r o n g ....................................... . . . .  S IG  S T A T  144

M a k e ......................................................................... .......................... D e lco -R e m y V a riab le L o a d - 2 - P r o n g ..................................... . . . .  S I G  S T A T  175
M o d e l....................................................................... .......................... 111688 2
P o in t O p ening ( I n . ) ................................. .......................... 0 .0 1 7 H O R N  R E L A Y
Closing V o lta g e ............................................. .......................... A d ju s t to B u z z  at 7480982

.25 -.3 5  A m p e re s  a t 1 3 .5 -1 4 .5  V o lts V o lta g e .................................................................................... 12
E N G I N E  A L A R M  B U Z Z E R

M a k e .........................................................................
Model

..........................  D e lc o -R e m y
111 6 9 1 4 S T A R T E R  I N T E R L O C K  R E L A Y

D e lc o -R e m y 
11158 4 8  

. . . .  0 .0 17-0 .0 3 3

P o in t O p e n in g  ( I n . ) .................................
Closing V o lta g e .............................................

.......................... 0 .015

.......................... A d ju s t to B u z z  at
.30-.35 A m p e re s at 1 3 .5 -1 4 .5  Volts

M a k e ..........................................................................................
M o d e l....................................................................................
Po in t O p e n in g  ( I n . ) .................................................

A C C E S S O R Y  F E E D  R E L A Y O p e n in g  Voltage (R a n g e ).................. . . .  3 .7 -5 .2

(A lu m . Tilt Cab)
M a k e ......................................................................... ..........................  D e lc o -R e m y G E N E R A T O R  T E L L - T A L E  R E L A Y
M o d e l ....................................................................... .......................... 1115 8 4 1 M a k e ....................................................................................... ... D e lc o -R e m y
A i r  Gap at Core M o d e l.................................................................................... . . . .  11158 48

Points Closed ( I n .) ............................. .......................... 0 .0 12  ( M i n .) * P o in t O p e n in g  ( I n . ) ........................ .. . 0 .0 17-0 .0 3 3
P o in t O p e n in g  ( I n . ) ................................. .............. 0 .015 -0 .02 5 O p e n in g  V o ltag e (R a n g e )................. . . . . 3 .7 -5 .2
C losing V o ltag e ( R a n g e ) ........... .......................... 7-8
Se aling V o lta g e ............................................. ..........................  10 V o lts ( M a x .) T R A I L E R  I .C .C . M A R K E R
*T o le ra n c e  Plus or M in u s 10 % L A M P  R E L A Y  

M a k e ................................................................................ ... D e lc o -R e m y
F R E Q U E N C Y  S E N S I N G  R E L A Y M o d e l.............................................................................. . . . .  1115 8 4 1
(A lu m . Tilt Cab)

..........................  D e lc o -R e m y
A i r  G ap  a t Core

M a k e ......................................................................... Points Closed ( I n . ) .................................... . . . .  0 .0 12  ( M in .)
M o d e l....................................................................... .......................... 1 115 8 72 Point O p e n in g  ( I n . ) ....................................... . . . .  0 .015 -0 .02 5
V o lta g e .................................................................... .......................... 12 Closing Voltage ( R a n g e ) ........................... . . . .  7 - 8

C O O L A N T  L O S S  I N D I C A T O R
Sealing V o lta g e .................................................... 10 ( M a x .)

M o d e l....................................................................... .......................... 1596559
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Figure 37—Cab, Engine, and Chassis Wiring—Hi, Jl, MH, MI-90
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LIGHTING

TRAILER LT. CABLE 
4 WHEEL TRAILER 

R.f?0. U88-U93

MARKER LIGHTS

TRAILER CABLE 
R.P0.-U85-U87

DIRECTI0NAL-HAZARD 8  
STOP LIGHTS

-INSTR. LP TAKEOFF CONNECTOR

- - 2 0  GRAY 

-/8G R A Y  —

- /8 GRAY—
-!8 GRAY—@ '̂

-1 8  GRAY-----

- 1 8  GRAY—

-1 8  GRAY-------

V >8 GRAY-------- @-|>

V_/9 gray-----
18 GRAY 

— 16 GRAY 

m 14 REO'

AMMETER ( R.PO.) 

OIL GAUGE 

VOLTMETER

TACHOMETER

SPEEDOMETER

in str u m en t  LOTS.

!6  PURPLE-
^ -1 6  PURPLE —

PKG LP

MKR.LPS.
(PART OF FRT. DIR. LP ASM.)

p  18 O R A N G E -& y$-l8  WHT.-
I

DOME
LT.

TAIL
LPS.

? ORANGE- ( ^ 1 8  WHT.

16 PURPLE-

16 PURPLE

PARKING LPS. 
(RM>. 7B0)

~ \ c’LE-Wcy
16 PURPLE

p KG. LP

•18 GRN. WHT. CR.TR.— — |l' HI. BEAM T.T. 

14 GRN. WHT. CR. TR.

- fT j- 14 BL K .-
{ ♦ ] ------16 BLK .—

16 BRN. WHT. CR. TR.

- 16 BRN. BL K. CR. TR.

W  8  R£D 
^ 7  -"> - I8 B L K -  -c- |
v l i  ~ . r r > -/8W H 7- j

I8B LK  \* *
MARKER 

BLINK SW.
=59-/5  B LK —
-  14 BRN.-----( t ) - -----------------B R N -------------------------“ ]

14 RED ( e ) ---------------R E D ---------------------
14 YELL. -  ( T ) ----------- YELL;-----------------

18 GRN.--------------(9)--------- GRN ------------

■(7)---- M  PURPLE- - 5 "  S ~ ^ T BLK- -
-^5^-/4 nw /CCflz-L-J- ^ iiJ

TRL. ICC. 
MKR. LP RELAY 

t r u c k  REAR 
I.C.C. MKR.LPS.

y i 4  LT GRN'~\/  r — 
-■/6 T A N ----- J l _ -

14 LT GRN-
— 16 TAN ------
• f4  LT. GRN. -  
>6 TAN -------

HEADLAMPS 
(CHEV MODELS)

UPPER a LOWER 
BEAM UNIT

UPPER BEAM UNT

m m

UPPER BEAM UNIT

UPPER 6  LOWER 
BEAM UNIT

-  14 BLK.----- 1* HDLP BODY

R.P0.|
U93

R.PO.
U88

-------------- <2 BRN.- TAIL L P S . - - . '—jt-.l i J
---------------12 GRN.-RH DtR.LP —j t < '
------------- 12 RED-STOP LPS-
-----------12 YELL-L.H. DIR. LP  —

_----------- 12 BLKrtC.C MKR. LJS.
4|---------- to GRAY-GRD.------------------'

I TRL.RECEPTACLE 
7 WIRE RJ?0. U93

V-/-,
--------14 BLK.-LCC. MKR.LTS.—
----- 14 YELLrL.H. D IR LP -----------
—  14 RED-STOP LPS.—
—  14 GRN.-RH. DIR. LP  —

_— 14 BRN.-TAIL LPS.-------
14 WHT.-GRD.------ - — —

TRAILER LT. CABLE R.PO. 
Mi/MH 95010 ONLY

J I __ n  ! TRL.RECEPTACLE
Vs ’  r  1 6 WIRE RJ?0. U88

-----------> n o te :
TRL. CABLE PLUGS 
8  RECEPTACLES 
SHOWN LOOKING AT

R.PO.
U87

R.R0.
U85

L Jf
SEMI. TRL. PLUG 
WIRE R.P0. U87

p ------------ e0LK .-lC C M K R .L rS -------1
--------- #  YELLrL.H. DiR. LPS.— i - V

-------- 12 RED-S TOP L PS.-------- 7

-------- l2GffNrR.HDIR.LI?---------- -
.-------&BRN.-TAJI LPS. — -

i ~  10 GRAY ’ TRAILER CABLES 

4- I4W HT.------------------------------- ~
-  -  148RN.-TA/L L P S . - ---------* 0  » \  _____
---- M  GfiN.-RM.DtR.LP---------------! ------C. ( * * * .  TRL.PLUG
—  14 RED-STOP LP S .-------------
—  14 YELLrLH. D tR .LP------------— !

-  14BLK-IC.C. MKR.LTS. -

' 6 WKE RPO U85

F igu re  3 7 — Cab, Eng ine , a n d  C h a ss is  W ir in g— HI, JI, M H , M I - 9 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

STOP SWITCH

EMERGENCY PARK BRAKE 
STOPLIGHT SWITCH 
R.PO. J7 4
(STD.-MH/MI/CH/tl 90) 

TRA ILER  EMERGENCY 
STOPLIGHT SWITCH 
R.PO. J9 I

R.PO J74  $ J91

MIRROR-DUAL HEATED 
R.PO. D47 

(M I/MH90 ONLY)

JACAB ENGINE BRAKE 
R.PO. K40  

(M I/MH90 ONLY)

BACK-UP LPS.

20A.

ACC.

— CD----------R.H. FfiT. DIR. I

*s STOP -TAW. 
S  DlR.LR

U K  STOP TAIL
a d i r . lp

{ - — /4 W H T — (=>— I4 W H T — 4---- 1 "  W H T -  -

- I 4 0 R N —*=Z— / * O R f lf--- o  O----- I 4 W H T ----A  ~ >4 0 R N -------------- -6 F °0  |

EM£RG. PARK 
AIR STOP SW. BRKE. STOP LT SW.

y-----!8 LT. --->
* c£-------------18 LT. CRN.-----------------

R.H. HEATED MIRROR

~ /8  B if f .---- 6-----18B LK.— c :>

L.H. HEATED MIRROR

R.PO. I---------
K4 7  „-5> COMMON

• -  16 BRN. WHT. T R .-& ' O— 16 BLUE WHT. CR- Tf?.-c*r ~. 16 BLUE WHT. CR. TR.-c i>  /6  B L K .-  * 
ENGINE CLUTCH SW.

BRAKE SW. NOTE-SW. CONTACT SHOWN IN
CLOSED POSITION WITH CLUTCH 
PEDAL IN NORMAL POSITION.

— \  ; ENGINE BRAKE UNIT

ENGINE BRAKE UNIT

-1 6  CRN. WHT. CR. TR. - - 0^ 0- 4 (4y /6  6RN. WHT.CR. TR. -
BACK-UP
' LR SW.

— : 18 BL K . ------- R.H.

BACK-UP LPS. 

-  G  BLK.------------- © - f r  L.H.

Figure 37— Cob, Engine, and Chassis Wiring—HI, Jl, MH, MI-90
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

2 SPEED AXLE ( WHEN USED)

3 SPEED AXLE-R :PO . H62 
AIR OPERATED 
(TANDEM AXLE MODELS)

HCATER

AR COIWTCNNG RPO. C7D

REAR
AXLE

-1 4  WHT. 2  RED T R -

-> 4  WHT. 2  RED TR.~

■U.y— 14 PINK ------------------- - V ,

30A  CIR.BRKR. 
R RO. C70

V

-nar.em.-----© -----------------
REO SLEEVE--- — 16 BLK.------ srtio

' ' V * * * . ---------<t)---------------------------
ax le  s h f t  sw .

r *
-  2  BLK.<RB6ED>—  j •

SPCEOO. ADAPTER
—T"
v f * '')*■■* I AXLE SHFT MTR

-  B  BLK. (SMOOTH)--------- j

+~eau(-
u

SOL. AIR VALVE 
' (TANDEM AXLE)

- 14 BLUE WHT CR. TR.~

HEATER SLOWER 
CONTROL SW.

BLOWER 
CONTROL SW.

— J6BRN.----------------
- -e  YELL.-----------------------------
f6  YELL.-.----------o-j*

jS® - — 16 lt. b l u e ---------- o - £ r e s b to r

14 O R A N G E ---------' f * *

r_ .H *** s*
ON»J U-OFF 

----- f6  DK. CRN. — c

A/C  COMPRESSOR 
a C lu tc h

Q  
■ i

K -----' i— *  B L K - 4

WATER BLOWER MTR.

— /40/unee— P > «/c blo w er  m t r .

F igu re  3 7 — C ah , Engirt*, a n d  Chassis W irin g— HI, Jf, M H ,  M I - 9 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

t
C I R C U I T

I D E N T I F I C A T I O N SYMBOL JUNCTION

n  TERM. CWITY(* I THRU’  16)

S  TERM^CT. STUO'tNNER(L.H.)

[ ]  TERM. JCT STUO-OUTER (RH)_

6 WAY MULTIPLE CONNECTOR 

<£>  2 WAY MULTIPLE CONNECTOR

LEGEND

FUNCTION

18 WAY MULTPLE
•NSTR. PANEL HARN. TO ENG.HARN- -ENG.COMRARTMENT-OASH PANEL-UPPER RHSCE

C D  3 WAY MULTIPLE COWECTOR -

m  2 WAY MULTIPLE CONNECTOR-

\ 4 !  4 WAY MULT-HPLE CONNECTOR -

C D  2 WAY MULTIPLE CONNECTOR-

a  SNGLE LINE CONNECTOR -----------

O  12 POST XT. BLOCK (*l THRU *12)-

\ _ T *  LINE FUSE -

TERM. OR CONNECTOR TERMNATON-i

SPLICE--------------------------------------------- 1

FUSE-

-NSTR.PANEL HARN. TO DIR SW. HARN.-

-FUEL TANK SELECTOR SW.WlRE TO FUEL GAUGE TO NSTR. PANEL HARN.-

-ENG.HARN.TO HD.LB 8  PARKING LR HARN. -

-STOP 8  TAIL LR FRT. EXT. HARN.TO REAR STOP 8  TAIL LR HARN.

-R EAR  STOP 8  TAIL LP HARN. TO STOP 8  TAIL LR ASM.-------------------

-RELATED CIRCUITS 

—WSTR PANEL HARN. {
STOP 8  TAIL LR FRT. EXT. HARN. 8  FUEL TANK WIRE
AXLE SHIFT MTR. SW. CABLE —j

AXLE SHIFT MTR. CABLE MWHEN USED)
TRAILER CABLE-------------------- 1 --------------------------ORCUIT PROTECTOR FOR AMMETER (WHEN USED) f t  VOLTMETER -

-RELATED ORCUfTS

-FUSE BLOCK-

> ORCUIT BREAKER-1

--------------BROKEN LINES 8  SPECFCO R.PO. DENOTE WRG- 8  PARTS OTHER THAN STO-8 NOT H  STO.WRG. HARN. ASM'S.

*  BUS BAR PART OF FUSE BLOCK -  FUSE BLOCK PART OF INSTR. PANEL HARN. ASM.

-LMDER WSTR. PANEL AT STEERING COLUMN 

----------------UfCER INSTR. PANEL AT FUEL GA.

------------ AT HEADLAMP ASM,

-  L.H. FRAME RAIL ( REAR )

— AT STOP 8  TAIL LR ASM.

• INSOE CAB-RRREAR SOE

- AT 18 WAY MULTPLE CONfCCTOR

- N GLOVE BOX COMPARTMENT

Figure 37—Cab, Engine, and Chassis Wiring—HI, Jl, MH, MI-90
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CHEVROLET SERIES 
70-90 

HEAVY 
DUTY 

TRUCK 
SHOP 

AAANUAL

4 - 6 V  BAT. F R A M E -M T D .

DU6L-I2V. BAT-FRAME MTD. 
R.RO. T 6 8

STARTER

STARTER NTERLOCK

HORN

VOLTMETER

AMMETER
RPO. U3I

WRE WITH RED SLEEVE

GENERATOR

F igure 38—Cob, Engin e a n d  C h a ss is  W ir in g — H N , J N - 9 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

CONTROL SWITCH

TEMPERATURE g a u g e

FUEL GAUGE

Figure 38—Cab, Engine and Chassis Wiring—HN, JN-90

Sheet 2 of 5

C
H

A
SSIS 

ELEC
TR

IC
A
L 

AND 
IN

STR
U
M

EN
TS 

12
-4

4

cla
ss

icc
arl

ibr
ary

.co
m



CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

ENGINE ALARM R P 0 .X 54

d e f e r e n t ia l  l o c k  
t e l l -t a l e

(ALL TANDEM AXLE MOOELS) 

LOW AIR ALARM BUZZER

LIGHT NG

MARKER LIGHTS

NOTE-LETTERS"A THRU C'FOR
ORCUtT C O N T M JT V  ONLY.

-  0  WHT. 2  RED tr .

'A 8 C'
------------- 18 WHT. 2 RED TR.------------

LOW AIR SW. , ; r - tfJ 6----- 18 BLK.~

 —  e  p in k

- 18 BLK . GRN. TR.

-1 8  BLK. GRN. TR.-—-j 

IW AIR SW. —

i i----- eptNK -
-  <8BLK. CRN. TR.

-  t80K.8L.UE

l_----- /epm -
LO. WATER T.T.

LOW OIL SW. ------------- # 8 L K . ----------------------{ T )— f c  OK. B L U E -'
^ \ --------------------------6BLK-----------------------------

ENG»C ALARM
BUZZER (RPO.)

’ ENG.SW. f - O  -------- - 1 6  B L K .-----------------------( j o ) - - * * * ------------ *
\ 9

-1 8  WHT. 2  RED TR. • -  IB GRN. WHT. CR. TR. - D fF  LOCK SW.

OFF. LOCK T.T.

- I B  WHT. 2  RED TR. ~©- -  &  CRN. WHT. CR. TR. ■

O f f .  LOCK T.T.

-  /9  WHT. 2  RED TP. ■

— 18 WHT. 2  RED TR. ■

- -18 BLK. GRN. TR. ------

r—  INSTR.LR TAKEOFF CONNECTOR

V ------------ - 2 0 G R A Y - f v \ )  AMMETER (R .Pa)

I /--------- f8  GRAY — OI L GAUGE

§  - 1 8  GtNTY— VOLTMETER 

*  - /8  GRAY —
j ;  TACHOMETER

? GRAY -----

- I S  GRAY------ AJR GAUGE

LO. AIR T.T. LOW AIR SW f  - o J V 4 ? a / f .  GRN. TR.

18 GRAY-------

8 GRAY----- @4
18 GRAY------------@ 4

INSTRUMENT LCTS-

18 BLK. GRN. TR.

Lf? ----------C D - - f ^ >  PKG.LP

U  PURPLE  —|

— OFF LOCK SW.

P i  l o w  a ir  a l a r m

BUZZER

U P P ER  a  LO W ER 
BEA M  UNT

SPEEDOMETER

FUEL GAUGE

MKR.LPS.
( PART OF FRT. DIR. LP ASM.)

- 1 8  GRAY------------- ( S V f  TEMP GAUGE
34 .

I—  16 GRAY -

R.P0.C9I 
p  18 O R A N G E -f$ }-/e  WHT.-

LP 4-Q-ci-* /6/wtf
- Q } -----16 BLK.--------- f fV > P K 6 .L *

CAB LT.

16 BRN. BLK.CR. TR.

WHT. —' / 5  WHT-

r~
I
5  p / 0  GRN. WHT. CR. T R . - ^ —^' Hi.BE AM T.T.

^  / - I 4  GRN. WHT. CR. TR.
U P P ER  8  LO W ER  

B EAM  UNIT

/4  BLK.-----► HDLP BODY

r o -  - I8 B L K -  <■\<V c?; . R-rt■'r-/8WHT-<-X-pr-̂ -j_ J
ir_yI 8 B L K -

I8 B L K -

16B L K -  -c - 
------ 16B LK  -

CANAOlAN 
MIRROR LPS 

K  r ~ ~ ~  - -  ~i R.P.O. 0 4 6   ̂ \lr-iffWHr--c:yZ\— r-N ^  |
- - * C 3 - . /8 B L K - - - c r x  ' J "

IB  R E D -

i L.H.

F igure  3 8 — C ab , Engine and Chassis W ir in g — H N , J N - 9 0  
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C
H

EV
R
O

LET
 

SERIES 
70-90 

H
EA

V
Y 

D
U
TY 

TR
U
C
K
 

SH
O

P
 

M
A

N
U

A
L

TRALER CABLE 
R.P0-U65-U87

DIRECTIONAL"HAZARD ft 
STOP LIGHTS

STOP SWITCH

EMERGENCY PARK BRAKE 
STOPLIGHT SWITCH

TRA ILER  EMERGENCY 
STOPLIGHT SWITCH 
R PO. J9 I

-  -  —

•------------ e  Y E L L rL .H D IflL P -
--------- g  RED -STOP L PS. -

- ----- GBRfJrTAtL LPS. - ------ '
---------&  f i t  K.-/CC. MKP. IT S . --------'  ^  — I f '

tO GRAY----------------------

SC M  T f lL  PLUG 
7 WME * * 0 .  U 67

TRA i_£W  C A B LES

SEM I T R L .P LU G  
6  RPO U 63  

N O TE- T E L .  PLUGS 

SHOm  LOOKNG *T  
O PEN  MATNG END

R .H . S T O P -T A IL  8 DlR.LP

l k  s t o p - t ju l  
a W R L P

AIR STOP SW.
EMERG. PARK 

0RKE.STOP LT. SW.

BACK-UP LPS.

2  SPEED AXLE
AIR OPERATED

BACK-UP
LPS.

-  /6  GRN. WHT. CR. TR—f i i ] -
BACK-UP 

LR SW.

4S~ GRN. WHT. CR. TR.— (io>— 16 LT. CBN. -

18LT. GRN. - 

18 L T. GPN. -

REAR
AXLE

" V - ----------14 WHT. 2  REO. TR.----- !6  BLK-

T
AIR

PRESS. SW.

- 16 B L K -  

16 BLK.—

? B L K .------- RH-

BACK-UP  LPS. 

? BLK. ----------- L.H.

SOL. AIR VALVE 

-|l> SPEEDO. ADAPTER

-R ED  S LE EV E

Figure 38—Cab, Engine and Chassis Wiring—HN, JN-90
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

3 S P E E D  A X L E  
A IR  O PERA TED  
(TANDEM A X L E  M O D ELS)

HEATER

t
chicuit

IDENTIFICATION

SYMBOL

D

JUNCTION 

TERM . C i* / lT V (’  I TU JU * 16) 

T E ^ - J C T . STUD -HNER ( L  H ) 

TERM. X T  STUO -O UTER (R>0

8  * * t  M U LTPLE COMCCTOR

LEGEND

FUNCTION

« mr m u l t p l e
INSTR. PANEL HARN. TO ENG. ► *  ENG. COM RARTICNT- OASH PAN EL-UPPER  R *  SO E

<!>
c n

m

UJ

CD

C=3

o

2  m r M ULTPLE CONNECTOR -

3  w a r m u l t p l e  c o m c c t o r  -

2  m r  M U LT IP LE  c o n n e c t o r — 

4  WAY M U LT IPLE CO N N ECTO R-  

2 WAY M U LT IP LE  CONNECTOR — 

SNGLE L * £  C 0 » # C C T 0 R ------------

12 POST X T .  BLOCK (*l T * * J  " C )~  

L * E  FUSE'--------------------------------

TERM . OR COMCCTOR TERMNATI

S P L IC E -----------------------

F U S E ------------------ 1

- W S T R . PANEL HARN. TO  O P .SW .H A R N -

-  FUEL TAAK SELECTO R  9 *  M fC TO FLEX  GAUGE TO  N STR . R W C L I

-  IM X R  M STR . PANEL AT STEER ING COLUftM 

---------------UNDER N STR . PANEL AT FU EL GA.

-  ENG. HARN.TO H O .LR  8  PARKING LR HARN . -

-STO P 8  TAIL LR FRT. EXT. HARN.TO REAR STOP 8  TAIL LP. H A R N .-

-R E A R  STOP S TAIL LR HARN.TO STOP 8  TAIL LR ASM .----------------------

-R E LA T E D  CIRCUITS

N.TO-Q
STOP a tail LP FRT. EXT. HARN. 8 FUEL TANK WIRE - 
AXLE SHIFT CABLE 

RAILER CA8LE
-N S T R . PANEL HARN.

-O RCU IT  PROTECTOR TOR AMMETER. (w>€N USED ) 8  VOLTMETER

- R E L A T E D  ORCUITS

- F U S E  B LO C K -

» CWCWT B R EA K ER -1

BROKEN LftC S  a SPEO FEO  R .PO  DENOTE WRG. 8 PARTS OTHER THAN STO . 8 NOT *  STQ . WRG. HARN. A S tfS . 

BUS BAR PART OF FUSE flLOGK -  FUSE BLOCK PART OF INSTR. PANEL HARN. ASM.

- AT HEADLAMP ASM.

- L.H. FRAME RAIL ( REAR ) 

- A T  STOP 8  TAIL LP ASM.

- N SD E C A B -R R R E A R  SO E

• AT 18 m r M ULTPLE CONNECTOR

- t*  GLOVE BOX COMPARTMENT

F igure 38—Cob, En g ine  a n d  -Chassis* Wiring—HN, J N - 9 0  

Sheet 5 of 5

S O L . A IR  V A LU E  

(TANDEM A X L E )

►CATER  BLOWER MTR.

T-7263
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

LEGEND
SYMBOL JUNCTION FUNCTION LOCATION

C£>
<2 >

£57

8  WAY C O N N .- IN S T R . PNL. HARN. TO DIR.&HAZ. WARN. SW. HARN. A S M . -

„ .....  [ENG. HARN. TO R.H. H EA D LA M P  ASM. 1
c. v fA t LUNN. L.I NSTR. PNL. HARN. TO L.H. H EA DLA M P  ASM.J

U NDER  INSTR. PNL. AT STEER IN G  COL. 

---------- .-----------------AT H E A D L A M P  ASM.

2 WAY C O N N -

3  WAY CO NN .- 

3 WAY C O N N .-

-AT  STO P -T A IL  L A M P SST 0 P -T A IL &  B/U LP  REAR  WRG. HARN. ASM. TO ST O P -T A IL  LP. A S M . -

---------------- RAD IO  CABLE ASM. TO IN ST R . PNL .H AR N .----------------- AT RADIO  IN  C O N SO LE  COMPT.

—  INSTR. PNL.HARN. TO CAB MKR.& DOM E LP  WRG. HARN.ASM . —  UNDER IN STR.PN L. L.H.SIDE

RAIL

L.H.FRAME RA IL

4 WAY C O N N — EN G  HARN 70_|S"TOP-TAIL & ^  ^ ^ H A R N .  ASM. (D I/D H 9502  ONLyTI—  ^ FR A M E  
4  WAY LUNN. tNt>. HAHN. 1 o ^ 5 T0 p_TA IL i  B/U LP  R EA R  WRG. HARN. A SM .(F l/FH 9502  ONLY)]

_______ [STO P-TA IL  & B/U LR FR T  WRG. HARN. ASM. TO
[STO P-TA IL  & B/U LR R EA R  WRG. HARN. ASM. (D I/DH9502 ONLY)\ 3 7  4  WAY C O N N .------------

CD S IN G LE  L IN E  C O N N .--------------------------------

B t  S IN G L E  L IN E  CONN. (DH /FH 9502  ONLY)-

o T E R M IN A L  O R  CONN. T ER M IN A T IO N --------

• S P L IC E --------------------------------------------------

L IN E  F U S E --------------------------------------------

*  B U S  B A R -

R ELA T E D  C IRCU ITS

C IR C U IT  B R E A K E R -BAT. AUX.

-F E E D  FOR M U LT IPLE C IR C U IT  B R E A K E R S - -ELEC T . EQ U IP  P N L tC O N SO LE  COMPT. 

-ELEC T . EQUIP. P N L 7C 0 N S 0 L E  COMPT.

-INSTR. PNL. HARN TO ENG. HARN.-□
o
<a 
O  
©  
a
d ) 3 WAY CONN — INST PNL HARK TO COOLANT LOSS INDIC HARN ASM 

SP A R E S-E N G . HARN.------- §v ] ------ -|SPARE I !- [fv|------------ * 6 -

32 WAY COI\N (A S  THRU JX )-----

6 POST JCT. (*l THRU“6 )----- INSTR. PNL HARN TO TRAILER CABLE ASM:

2 WAY CONN.------------------- IN STR. PNL. HARN. TO CAB W INDOW  L IF T  W IRE  ASM.-

5  P O ST  J C T --------- -----------PLUG TO BATTERY BOX H E A T E R ---------------------------------

2 WAY CONN.------------------- INSTR. PNL.HARN. TO C LU TC H  SW. W IR E  A SM ,-----------

.4 WAY CO N N ------------------- ENG HARN TO GEN HARN A S M ----------------------------------

------------------ RH. SIDE-UNDER DASH

ELECT EQUIP PNL.—  CONSOLE COMPT.

—  R .H .S IDE-UN D ER  DASH

-------- RADIATOR, S H R O U D -L .H S ID E

------------------  L.H. S ID E -U N D E R  DASH

--------------------------- AT STARTER  ASM

-ELEC  EQUIP'T PNL- CONSOLE COMP“T 

—|SPAR£_3l- !fu}----'& ------ fsgAR£ 4 j-

N O T E -A L L  W IRES TO BE BLK 
U N LESS  OTHERW ISE SPEC I

FIED & BROKEN LINES DENOTE 
WRG & PARTS O THER THAN 
STD  4 NOT IN ST D  WIRING.

Figure 39—Cab, Engine, and Chassis Wiring—OH, Dl, FH, FI-90

Sheet 1 of 4

C
H

A
SSIS 

ELEC
TR

IC
A
L 

AND 
IN

STRU
M

EN
TS 

12
-4

8

cla
ss

icc
arl

ibr
ary

.co
m



CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

BAT. BOX 
HEATERS

/’'s r * -----------------i -12 GRN —
-R E C E P T A C L E

—  12  W H T ------------------------------------- £ > -  - * 4 -------- BAT. BO X HTR.

-----B L K ---------------------------------------— ^ — 1< C > -* 4— i & w J  |^U P P E R '

p b o + 'F R A M E  p t l o H l ' F R A M E  p fe o H l 'F R A M E  i— 0 0 ^ 1 'FR A M E I ~ ' 4  “ ic>AAW| ! BAT. BOX HTR,

5  ip (5 J P
6V 0 0  6V 6V 00 6V

BATTERIES 4\ $ r f l ©

STARTER

AM M E TE R

GENERATOR

STARTER
INTERLOCK

MASTER
CIRCUIT
BREAKER

HORN

RADIO

GAUGES

O IL  P R E S S . 
S E N D E R

M |—76 ----o — p 2  WATER TEMP.
*U .IsENDER

I i— 16M H T / /R E D  T R ---- (p  f 0 \ - /6 B R H  WHT C R  T R — JdzV-/6---- o A V ^ -  F U E L  GA.
/ v l v  —  *——;!■ TANK* UNIT
'  F U E L G A . v

Figure 3 9 — C ab , Engine, a n d  Chassis Wiring—DH, Of, FH, F I-9 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

r

CONTROL SW. 

ENG. ALARM

ACCESSORY 
FEED RELAY

'TACHOGRAPHS

LOW COOLANT 
INDICATOR

8 2  SPD. A X L E

3 SPD. A X L E  
STARTER SW.

BACKUP LR 

* A IR  COND.

HEATER

JAC O BS 
ENGINE BRAKE

- ------ Cfc — 1 6 ----- (2 )— —̂[BZj— 16

NOTE-SW . CONTACT SHOWN IN 
C L O S E D  PO SIT IO N  W ITH  CLUTCH 
P E D A L  IN NORM AL PO SIT IO N .

l_  _ r
MICRO. 

B U F F E R  SW.

R E A R  B LO W ER  

FRT. BLO W ER

- 1 6 G R N -------- 7 O E N G . B R A K E  U N IT

16 G R N  ^  L- cn— ENG.  B R A K E  U N IT

Figure 39—Cab, Engine, and Chassis Wiring—DH, DI, FH, FI-90
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

POWERED
WINDOW

LIG HTING

MARKER LAMPS 

VO LTM E TE R

T R A ILE R  CABLES

T R L  EMERG. ST OP 
LT SW.-RPO. J9 I

D IR-HAZARD 
SW $ STOP LPS.

r a
l :

WINDOW SW.

14 GRN WHT C R  TR  -

H AZARD
WARNING
PO SIT IO N

- M BLUE I V ,IT  T R — ( U ------ 1 4 B L U E  W H T T R ------- H  CflB W|MD0W
jDOWN^j— 14 3 R N  W HT T R — (2]------14 B R N  WHT T R -------- A -^n rvJ  *  \ |_IFT (R.H.)

POW ERED «.| ----

18 G R A Y -r © “
18 GRAY-— - ^ ) - ^

18 GRA Y-------!

18 GRAY------ i

I8GRAY —  i
• ■lh’ 6 J -X —

18 GRAY-------rVy—j

TACHO.

V O L T M E T E R  

O IL  P R E SS . GA. 

A IR  GA. "IS

F U E L  GA.

W ATER T E M P  GA

CAB FRT. MKR. LPS.

M i!
CANADIAN MIRROR L P S .

R.H. L.H.
r - n  r---

la_aj
V CONN, WHEN V V 
1 I USED I |
f*i .L .  -Jv A

------------- 76 -

18 GRA Y------ i
16 GRAY

1 8 G R N  W H T CR. TR  — @ - * : 'H I.  BEA M  IT .
14 G R N  W HT C R TR -----------------------
14 GRN W HT C R  T R — ( fx [-/ 4 -----(J>

14 B R N  WHT C R  TR -  
1 6 B R N  W HT CR T R ---- |cy)---- */6~

L.H.

HEADLAMPS

RH.
~CT)-----  TAN

CAB FRT. M KR. L PS.
-1 6  B R N - - 1 6 -

( § ) - * ? B L U E - S P A R E ---------

} I.C.C. MKR. LPS.

B L K — 
B R N  

4 / — RED  • 
C R N  ■

14 Y E L L .----( D ------ YELL -

16 RED

ISB LK -f.C .C . MKR. L P S .—  _ !

i<.5- I 2 R E D - S T O P  L P S ~  
—1 2 G R N -R .H  DIR. L P S . 
- 1 2  YELL- L.H. D IR. L P $  -  
- Mi------ 10 G R A Y ---------

7 W IR E  
R.RO. U 8 7

T R A IL E R  C A B L E S

l6GRN.—̂ \-*/6-c^-rCZS\,
, * .r  ( Z > T !l 'R .H F R T  D IR.&PK. L P  

16 MAROON — |hw|— —

IBBLUE---------------R  H Dl R. I T

18BLUE W H T C R .T R . — L. H D IR  T T

' * " A * 0 0 * - ~ - ,, FRT. DIR.& PK.LP  \ ~ ,6 D K  
16 BLUE WHT CP T R - c = r - \ ^ y  ' —  - .........-

Ml------14 W H T --------------------j
~ / 4  B L K -  /.C.C. M KR. L P S , - y - j
- 1 4  B R N -T A IL  L P S .-------- r ° Xv~ \  SEMI. T R L . PLUG
—14 R E D -S T O P  L P S .-------S  ?  V  6  W IRE
—14 G R N -R . H. D IR. L P  — 
- 14 YELL -  L.H. DIR. LP.

R.PO. U 8 5

R.H. S T O P -T A IL  
' & DIR. LP

~ 16 DK CRN

*=«!

L.H. RH.
TURN  PO SIT IO N

p < I > ~ I8  B L K  W H T S T R -

& /— I6BRN —\4/— I6B RN — /  4 / ----------------

i f— 1 6 B R N — a — 76 ---------@ H :' L IC E N S E  LP
L.H .

DIR. ( h a z a r d  
WARNING SW  

(NEUT. POSITION)

t  FrailE 'ibGRDSTRAP
^-C I> /8 B L K  WHT STR 

-1 6  YELL-
, L .H.STOP-TA IL 

& DIR. LP.

|6 6 3 6 5 4 |

T-7264

F igu re  3 9 — C ab , Eng ine , a n d  C h a ss is  W ir in g— D H , Dl, FH, F I-9 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

LEGEND

S Y M B O L  JU N C T IO N  FUNCT IO N  LOCATION

®  3 WAY C O N N .- IN ST R . PNL.'HARN. TO COOLANT LO SS  INDIC. H ARN .--------AT CO NTRO L SW. IN CO NSO LE CO M P’T.

O  5 P O ST  JCT.— ---------------PLUG TO BATTERY BOX H E A T E R -------------------------- ------  RADIATOR SH RO U D-L.H .S ID E

A  8  WAY CONN.— INSTR. PNL. HARN. TO  DIR. & HAZ. WARN. SW. HARN. ASM. —  U N D ER  INSTR. PNL. AT ST E E R IN G  COL.

r r i s u m v e n i i u ____________ f ENG. HARN. TO R.H. H EADLAM P ASM . )_____________________ » t  u c . n .  a .jo  a ch
®  CONN. INSTR. PNL. HARN. TO L.H. H EA D LA M P  ASM.J H E A D L A M P  ASM.

CE> 2 WAY CONN. — ST O P -T A IL  & B/U LP  R EA R  WRG. HARN. ASM. TO STO P -T A IL  LP  ASM.:-------AT STO P-TA IL  L A M P S

Z 3 K  3 WAY CONN.------------------ RADIO  C A BLE  ASM. TO INSTR. PN L . HARN.--------------- AT RADIO  IN C O N SO LE  COMPT.

CD 3 WAY C O N N .- IN ST R . PNL. HARN. TO CAB MKR. 4 DOM E LP  WRG. HARN. A S M  — U N D ER  IN ST R , PNL.-L .H .S IDE

f r y  4  way C O N N -E N G  HARN  T0 - f ST 0 P  TAIL & B/U LP F R T  WRG. HARN, ASM.(DC/DN9502 ONLY)l F
L S J  W A T  CUNN. t N b  HAHN. l̂ S TOP-TAIL & B/U LP R EA R  WRG. HARN. ASM. (FC/FN9502 ONLY)J L H ' A M t  H AIL

V 3T™7 A WAY C O NN  fSTOP-TAIL & B/U LP FRT. WRG. HARN. ASM, T01 fnr/nr.1 rt  it i u r n n n c
J  C 0 N N - [ s t o p - t a i l  & B/U LP  REAR  WRG. HARN. ASM. J-----U 5C/DN9502 ONLY)-L.H. FR A M E RA IL

( 2  2  WAY CONN.-INSTR. PNL. HARN. TO CAB WINDOW L IF T  W IRE  A SM .---------------------------R .H .S IDE-U N D ER  DASH

c=] S IN G L E  L IN E  C O N N .---------------------------------------------

o TERMINAL OR CONN. TERMINATION-
•  S P L IC E --------------------------------------------------

LINE FU SE-------------------------------------------

-R E L A T E D  C IRCU ITS

*■ BUS BAR -------FEED  FOR M U LT IPLE  C IRCU IT  B R E A K E R S ------------------------- E L E C T  EQ U IP  PNLrCO NSO LE CO M PT

CIRCUIT BREAKER--------------------------------------------------------------------------- E L E C T  EQ U IP  P N U C O N SO L E  COMP'T
B A T . A U a ,

□  32 WAY CONN. (AS THRU  J X ) ---------------INSTR. PNL. HARN. TO ENG. HARN .--------------------- R. H .S ID E -U N D ER  DASH

o  6 P O ST  JC T  ("i T H R U % )— INSTR. PNL. HARN. TO T R A ILER  C A BLE  ASM. —  ELEC T  EQUIP PNL.-CONSOLE COMPT.

0  2 WAY CO NN.-------------------------- INSTR. PNL.HARN. TO CLUTCH  SW  W IRE  A S M .— -----------L.H.SIDE UNDER DASH

-------- BRO KEN  L IN E S  DENOTE WRG a  PARTS OTHER THAN STD  8  NOT IN STD  WRG.
N O T E - A L L  W IRFS  B LA C K  U N LESS  O THERW ISE SPECIFIED.

SP A R E S -IN ENG. [gv|— ----- -------------------------------------------------- V -------- --------- ----- ------------------------------------------------ 1 S P A R E  IL
HARN. FROM 32  ,— , <, '
WAY CONN. TO R.H. ' 1 6 ---------------------------------------------------' --------------------1 SPARE 2 1-

H 3 -------------------------------------------------------- 1 6 ----------------------------- ---------------------------------------------- i SPARE 3h

H ------------------------------------------------------------------------- * 6 -------------------- --------------------------------------------------------------------------------- 1 SPARE

FR AME RA IL  AT 
FRT OF ENGINE

Figure 40—Cab, Engine, and Chassis Wiring—DC, ON, FC, FN-90
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

BAT. BOX H T R S. ~yoj— 12 grn  —

■^— r e c e p t a c l e

f 0 0 + 1  FR A M E p O O H l*F R A M E

BATTERIES

STARTER  

a m m e t e r

GENERATO R

MASTER
CIRCUIT
BREAKER

HORN

RADIO

----- -/2  W H T ---------
12 B L K --------

— < W ''W | I BAT. B O X .H T R  

I 1 (UPPER)
O A / W v  j

I I—  ~/4------ I BAT. BOX HTR .
| ,  I M  (L O W E R )
1— — /4 — -O w vw  j

REV. C

II. CIR. BRKE. MTG. BRKT. 

!• FRAME CAB GROUND

GAUGES

' 8  ENG INE

00-4MFRAME  

STARTER ASM.

C O N TR O L SW. 

TACHOGRAPHS

F igure  40—Cob, Engine , a n d  Chassis W irin g— D C , D N ,  FC, FN-90 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

LO. C O O LA N T  
IN D IC A TO R

A C C ,FE ED  RLY.

ENG. A L A R M

D IFF LO C K  T.T. 
(TANDEM A X L E )

# 2  S P D A X L E  

3  S PD  A X L E  

STA R TE R  SW.

BACKUP LP 
FU E L SHUTOFF

A  A IR C O N D .

H E A T E R

POWERED
WINDOW

JA C O B S  ENG. 
B R AKE

LO. A IR SW.

- — 10  B R N B L K T R
-0-

- 1 6  B L K  G R N  TR■

I
siK
I

IB R E D W H T TR  — IB  B L K  G R N  TR
LO. AIR T.T. LO. AIR SW. ■ I

18 RED W HTTR — - I 6 Y E L L I  B L U E  TR  —
LO OI L T.T.

H B R E D  W HTTR - 1 6 G R N  W HT T R
LO.WATER T.T.

IB  RED W H T T R -* -  18 RED WHT TR — @ — /6 G R H  WH T C R  T R ~ ^ ^ W C

I ENG. ALARM BUZZ.
| ^ i y < 6  6 W  WHT TR

LO. COOLANT 
INDICATOR

fYM f __
Ctr,--*8— —;!■
^  j - I bWht^ m f ~ ~  —

7 -18  G R N --------([3}— -1 6  G R N — |Gx|— 16 —
------------ l o c o o l a n t

HOT ENG.SW

DIFF LOCK T.T.

©  SOL. A IR  VALVE 4

|az] - * 6 - f f y a - j i '  LO OIL SW.

| B T } - * 6 -

v4-<

------/ B O R G ----- 1

t €  W HT//RED T R ---

BACKUP LP

44-

HTR.BLOWER 
CONTROL SW.

O F F — j p O N  

- I 6 B R N ------- o-f- n
16 G R N  ■

r  O F F  V / 6 H " '
it>—

- I 4 B R N  ■

▲ A /t  SW.
-1 4  YELL -

MEQ| - 1 4  Y E L L -
- 1 4  BLU E  W H T C R  T R  - 
----------14 O R A N G E -----

IIC.B.

P O W ER ED  
WINDOW SW.

i-----SF1

/6 0 R G  

► R E S IS T O R  

— 14 O R ANG E

3 0 A -14 RED WHT TR

i i DOWN |
NOTE: SW. SHOWN WITH 
CLUTCH PEDAL IN NORMAL
PO SIT IO N. __

o[a A + - I 6 B R N  BLK TR  —o=' c A - @--------16 -  - . i r ! ) -  -/S- -(g)—1 6 BLU E W T CR T R ---- ZB
ENG. BRKE. SW.

-14 BLU E  W H T T R --- ( 2 ] ----14 B LU E W HT
„|-------------- */4  _

I 4  8RN WHT TR ----- •

8  CLUTCH 

REAR BLOWER 

FRT. BLOWER

CAB WINDOW 
I4BRN  WHT TR — ^  j  L IF T  'R H ^

Figure 40—Cab, Engine, and Chassis Wiring—DC, DN, FC, FN-90
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CHEVROLET SERIES 
70-90 

HEAVY 
DUTY 

TRUCK 
SHOP 

MANUAL

1 8 - (!>•
CLUTCH SW.

L I G H T I N G

MARKER LAMPS 

V O LTM E TE R

D O M E L A M P  

TR A ILE R  CABLES

TR L. EMERG. STOP 
LT 'S W .-R .R O . J 9 I

D IR .-H A ZA R D  
SW. (  STOP LP S

- . 1 6 B R N  W H T C R  T R --- jcv]----*16

*— ' 6  B R N --- ( p - p

HAZARD
WARNING
POSITION

I8G R A Y  © —)!' F U E L  GA. CAB FRT.MKR. LPS
I8GRAY----- !:• WATER TEMP GA.

I8 G R A Y  ...V O L T M E T E R

1 8 C R A Y ------O IL  P R E S S . GA

I8GRAY— AI R GA.  ">?
• -------- '

—p ------- — - t 8  G R A Y ----- AIR RESTRICTION GA~

^ I N S T R .  L P  T A K E O F F  ^  ,
16MAROON i— 1 8 G R N  W H T  C R  TR  HI. BEAM T.T.
,----- — I 4 B W E W H T C R T R  \ r - / 4 C R N  W HT C R  T R --------------------- —<2

/  c _g— M G RN W HT C R  T R  - * — 14 g r n  W HT C R  T>7—Q - / 4 ----CD-
DIM. ---- --------------1A B R N  WHT C R  TR

CANADIAN MIRROR L P S
R.H. L.H.

r  A "* i----- 1

; w ; i 'iT i1;

Li - A J
t i 1 

L-T 4 jY v’’--CONN.WHEN 
, | USED

v  v

>\ A . --1- (*i
' i ------------------- • / € -  -

* -

16
L.H.

HEADLAMPS 

R.H.►
<£> -— TAN

CAB F R T  M K R .L P S .
16 B R N --------- |ES|------

u—|-/o |-/6—[5s]-% —----------

- - - - - s t
16 RED ■

Z6 GRAZ- 0 - 7 6  

V 6 M A B 0 0 W - |h w |— ^6 

IB BLUE-------

< 4 ) - R E D -  
-------------- -----------G R N -
14 Y E L L --- ( 2 ) ------YELL —-

■cn I.C.C. MKR LPS. (BODY BUILDERS-REF)'

( 6 yBLUE - SPARE--------- --- 1

—12BLK-ICC. MKR. LPS.— zr-̂ -i t 
—I2&RN-Tail LPS.------x 'o , <5>< SEM I. T R L .P L U G

R.H.FRT DIR.& PK.LP 

R.H. DIR. T.T.

— I 2 B R N - T a il  L P S .--------^ o , SEMI. TRL.
- !Z R E D -S T O P  L P S — —  r<>W © p 7 WIRE 
—I 2 G R N - R H  DIR. L P S . —  t ? |

_■- & Y E L L -  L.H. D IR . L P S .------
•l|----- 1 0  G R A Y ------------- --

NOTE—TRL .PLUGS
ill----- , 4  Mn T ___________ . SHOWN LOOKING AT

r - , 4 e i * - , C C  M KR. L R S . ^ 2  OPEN MATING END
—1 4 B R N -T A IL  L P S .------T ° ' '* ’S\  SEMI. TRL.PLUG
—14 RED - S T O P  L P S ------ ,-1 9 ^ ' p  5 WIRE

18 BLUE WHT CR TR — @ -7 8 - | l '*  L.H. DIR. T. T. 
16 MAROON----

~ ! 4 G R N -  R. H  D IR . L R  
~ ! 4  YELL - L .H .  DIR. L R

TR

L. H. R. H.
TURN POSITION OIR. $ HAZARD 

WARNING SW. 
(neut. position)

■ISBLUE WHT CR TR

/ 6  C R N ---- jcTj— 7 e  -

14 BLU E WHT C R TR  

16 YELL.----N ---- * 6  -

L.H.FRT. DIR.& PK.LP

-16  DK GRN -

R.H. S T O P -T A IL  
& OIR. L P

-16 DK G RN -C D — *8 —
|-<X>-'3 B L K  W H T S T R

^  I—t 6 B R N - \ $ f— / 6  B R N  —/~4-J----------------------

p —/6BRN — c=>— * 6 - -------- LICENSE LP

-1 6  YE LLr

'-C S > -I8 B L K  WHT S T R  

- 1 6  Y E L L--- (2 > -le ------
FRAME <<\-6RD STRAP-

. L.H. STOP-TAIL 
1 4 DIR. LP.

6 6 4 5 7 6

T-7265
Figure 40—Cab, Engine, and C h a ss is  W ir in g— D C , D N ,  FC, FN-90 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

GHO-CAB-ALL MODELS DASH 4 ^ 4  GFtO. S T R O P ENGINE

GRO.-ENGNE-FRAME MTD. BAT. tram s. >t|------------2  B lk ---------fram e
RPO.

Figure 41—Cab, Engine, and Chassis Wiring—HM, JM-80
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

IGNITION

CONTROL SWITCH

BRAKE WARNING T T  
R.PO. JL4-VAC. MODELS

LOW VAC ALARM BUZZER 
R.PO. JL4 -VAC MODELS

TEMPERATURE GAUGE

Figure 47— Cob, Engine, and Chassis Wiring—HM, JM-80 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

FUEL GAUGE

DUAL FUEL TANK- R.P0. NQ7

ENGINE ALARM RP0.X54

DEFERENTIAL LOCK 
TELL-TALE 

(ALL TANDEM AXLE M00ELS)

LCW AIR ALARM BUZZER

LIGHTNG

I I I
G  BRN. WHT. CR. TR.

FUEL TANK 
SELECTOR SW-

)—O-yySiA- RH. 
fuel GA.

TANK UN 7

$  i  18 WHT 2  RE°  TR ~  0 — —  18 BRN WHT CR. TR.-------- 7 0 -  *

FUELG4 u rn  qi f c i/c ___________ /

BRN. WHT. Cff. TR.-<Q>.)8 8 RN. WHT. CR. TSC 'J------ >8 T M  (HIM) - » J V *^  R H. TANK
FUEL GA. UNIT

- NOTE-LETTERS"* t h r u  C" FOR 

CIRCUIT CONTINUITY ONLY.

0- - t 8 BRN.WHr.STfr. - C □— G  TAN (HW .)------- 0- v y \ ,''— L  H TANK

* - -•>  FUCL g a . u m t

A S C J

K j T

-  18 WHT. 2  RED TR.-
18 P tN K -------------------tgpm---------

WHT. 2  RED TR.

LOW AIR SW. ~ t8 BLK.GRN.TR.
y r

LOW OIL SW. f - ^ T ^ ------------ G B L K r-

-----------
DXBLUe-' \

LO. WATER T.T.

ENG»C ALARM
BUZZER (RPO.)

HOT ENG.SW. *--0 --------- IB  BLK.-----------------------' 0 " #  B L*.---------
\9

9 WHT. 2  RED TR. -© — - 18 GRN. WHT. CR. TR. ■ - a * 00* )  OFF LOCK SW.
DIFF. LOCK T.T.

3 WHT. 2  RED TR. -IBGRN. WHT. CR. TR.
DIFF LOCK T.T.

- 18 WHT. 2  RED TR. -

INSTR. LR TAKEOFF CONNECTOR

------------18 GRAY-- '̂'S\j> VAC GA - R PO JL4

-  e  GRAY----VAC. GA. (WHEN USED)

- 18 GRAY--{zJ 

18 GRAY— @ 4 '

IB GRAY 

t8  GRAY

18 GRAY------

t8  GRAY---------@ 4

IB GRAY 

18 GRAY 

1— 16 GRAY

LOW AtR SW.

-  18 WHT. 2  RED TR. ■ 

~GBLKGRN.TR.-------

OFF LOCK SW.

^  LOW A »  ALARM
j BUZZER

O -GBLK. GRN. TR.

VOLTMETER-R.PO.UIO 

TACHOMETER 

AIR GAUGE 

SPEEDOMETER

1 UNIT CLUSTER

LP 4 -

INSTRUMENT LOTS.
u 16 PuPPL E ------ 7 CD— PKG. LP

MKR. LPS.
( PART.OF FRT. DlR.LP ASM. ) PARK MG LPS. 

(fi.RO. T M )

JX
— [ s j ----- 16 BLK.-------- C D - / f  p o r p l - f R C . L P

-" •" -B a r r
RJ?0.C9I 

r  /8 ORANGE-£$±-lBWHY--,

" J L- \y t8  ORANGE~^\G WHT. —'W t f  WHT.---- 0 -< ^ 0 ->r\r*ic x~-/  1 riMK

TAIL
LPS.

CAB LT.

- t 6 BRN.8LK.CR- TR.

^  r /8 GRN. WHT. CR 

1  y --- 14 Gfl

\ sw. te

'— 14 blu e  wht. cr.

18 GRN. WHT. CR. T R .~ f$ y \>■ HI.0EAM T.T 

GRN. WHT. CR. TR.

- f T )— 14 R! K  —r r y  -4 L T. GRN
- 0 ----- t6BLK.— (^ y - t€  TAN------

16 BRN. WHT. CR- TR.

UPPER a LOWER 
BEAM UNIT

*-14 LT. GRN.

UPPER BEAM UMT

tpPER BEAM UMT

LFPER a LOWER 
BEAM UNIT

__ 1

Figure 41 —Cab, Engine, and Chassis Wiring—HM, JM-80
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP MANUAL

CAB FRT. MKR.LPS CAB FRT. MK R.LPS

MARKER LIGHTS

TRAILER GABLE 
R.P0.-U85-U87

ORECTONAL-HA2ARO a  
STOP LIGHTS

STOP SWITCH

EMERGENCY PARK BRAKE 
STOPLIGHT SWITCH 
R.PO. J 74

TRAILER EMERGENCY 
STOPLIGHT SWITCH 
R.PO. J 91

--------------g  YELL.-L.H.CHRLR-------- I
. ----------- 4? RED-STOP LP$. -A>* t X

t'fi ' //■J, /-V*&0RN.-TAIL LPS. -  —
- - i2 B L K .-l.C C .M K R .L T S ------ ' < _4—iGGPAY----------------

■------ f4  YELLrL.H.D/fi.Lt?— ----- ^
- - I4 R E 0 - S T O P  L P S .-----------, 4 - *  \

----- ' ■

■-lBBLK-<--ŷ SLZ 
■ - '8  WHT- -c 

18 BLK 
18 BLK  —i 

-~ /8 W H T - - c : ^ \ ^ ~ Z .
>- -I8 8 L K- -  -r..  r ~  '“5 '  v?/ 

I8 RED 

eeu£-sp**c--

\ R.H.71*
------- 1 CANADIAN

MIRROR LPS 
- - - i  R.PO. 0 4 6

! L.H.

------- t2G R N .-R .H D lR .L f? ---r*  ^SEI* T«L.PLUG
7 tftRL RPO. U87

—  *  BRN.-TAIL L P S .----------- -
r ' * 8LK.-LC.C. MKR.LTS.--------

4-W H T ---------------------------------------------'

9EM  T R L . PLUG 
6  W *E  R PO  U05 

WOTEr  T R L  PLUGS 
SHOMN LOOKING AT 
OPEN MATNG END

—\  ,s 
-013 * 0 3- 1 8  OK. BLUE-CZ2— R.H. FRT. OR. LP

? 5 V s -  * .h . s t o p - t a i l  
i— a d i r . l r

OIR. T.T.
L.H,

LT. BLUE-0 3 — L.H.  FRT. D>7.LP

/8aL* .J r \J
A8  OK GRN ----<X 3-- <9 BLK —J

18 B R N ----------- CD ------ >8 PURPLE

— to Blk.----

— @ H >  l i c e n s e  l r

m  wht. — A —  /a i«vr— J
STOP SW (VAC MODELS)

14 WHT -------- ---------------1
/4  ORANGE--------------------1

— 14 ORANGE 

- —14 W H T ------

i— 14 YELL.—* f v / " ----- /6 DK. GRN. YELL

16 BRN.

>8 BRN. — \ jQ ---- >8 PURPLE

- / 8  YELL-.— C D —  B BLK.
L K  STO P -TN L 

a imu?

----
EMERG. PARK 

Bf^<E. STOP LT SW.

>4 ORANGE---------------------
j  TiRl

14 W H T -----------------------—^----------

.------ ,4  o r h -------
-  14 WHT----- -

b  EMERG. PARK
AIR BRKE. STOP LT. SW.

STOP SW.

TRL. EMERGENCY 
STOP LT. SW.

TRL. EMERGENCY 
STOP LT. SW.

Figure 41 —Cab, Engine, and Chassis Wiring—HM, JM-80 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

2 SPO. W/S WPER 
a  \»SHER

BACK-UP LPS.

-2 SPEED AXLE ( 1MCN

HEATER

Figure 41—Cab, Engine, and Chassis Wiring—HM, JM-80
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP MANUAL

t
C IR C U IT

ID E N T IF IC A T IO N
SYMROI JUNCTION

!■ WAY MULTIPLE CONNECTOR-©

□
8

0

A

<?>

LEGEND

FUNCTION

- INSTR PANEL HARM. TO W/S WIPER MTR. a  WASHER HARN. A S M -

LOCAT ION

-A T  DASH PANEL-BEHIND GLOVE BOX COMP'T

TERM. CAflTY (* I THRU * « )

TERM. X T . STUO -OUTER (RH j

8 W m u l t p l e  c o m c c to r

-ENG .COMMATICNT-OASH PANEL-UPPER R H .S SC

2 m r m u lt p le  c o n n e c to r  - 

C D  ) W  MULTPLE c o w c c t o r  -

m  2 WAY MULTIPLE CONNECTOR -

r T 7  4 WAY MULTIPLE CONNECTOR-

(X ) 2 WAY MULTIPLE CONNECTOR -

C D  SMGLE l m e  c o # c c t o r ----------

( 3  C PO ST  X T .B L 0 C 3 ( ( * lT m u * t t ) -  

L A E  FU SE------------------------------

-WSTR. PANEL HARN. TO OP.SW. H

- F U E L  TAAK SELECTOR 9W .W W ETOFUEL GAUGE TO NSTR. R M C t I

• UNDER M STR .PM C L AT STEERING COLUMN 

-------------- U K E R  N STR . PANEL AT FUEL GA.

-ENG.HARN.TO HD.LP a  PARKING LR HARN.- - A T  HEAOLAMP A^m .

-  STOP a  TAIL LR FRT. EXT. HARN. TO REAR STOP a  TAIL LP HARN. -

-REAR s to p  a t a i l  l r h a r n . t o  STOP a tah_ lp a s m . -----------------

-R ELA T ED  ORCUTS

-  L .H . FRAM E R A L  ( R EA R  )

-  AT STO P a  TA IL LP ASM.

—N STR .RM CL h m n . [
STOP a TAIL LP FRT. fiXT. HARN. a FUEL TANK WIRE — jAXLE 9*T MTR. SW. CABLE —i

A * £  SH FT  MTR. CABLE j- (V # € N  USED)
TRA ILER CABLE -  -■» ...............  '

■ MSOE C A B -R KR EA R  SOE

-CBCUtT PROTECTOR FOR AMMETER (wtCN USED) S VOLTMETER- .  AT «  m t M JLTP LE  COMECTOR

RELATED  O RCUTS

FUSE BLO CK-

> CPCurr b r e a k e r - 1

-  -  b ro k e n  lm e s  a s p e c f c d  r p o .  o e n o te  w rg . a m r t s  o t h e r  t h a n  s t o .  a  n o t  m s t d .  w rg . h a rn . a sm s .

BUS BAR PART OF FUSE BLOCK-FUSE BLOCK PART OF NSTR. PANEL HARN. ASM.

• f t  GLOVE BOX COMPARTMENT

T-7268

Figure 41 —Cab, Engine, and Chassis Wiring—HM, JM-80 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

tI

G R O U N D -D A S H

GRD.-ENGINE

DUAL -I2V. BAT.-FRAME MTD. 
RPO. T68 (HJ/JJ70 ONLY )

SINGLE-I2V. BAT.-FRAME MTD.- 

STARTER

STARTER INTERLOCK

STARTER INTERLOCK 
HV/JV70 ONLY

HORN

v o l t m e t e r

AMMETER

WIRE WITH RED SLEEVE —s.

GENERATOR

TRANS. l | | '  *0 0  BLK. — j | l  FRAME

Figure 42—Cab, Engine, and Chassis Wiring—HV, JV-70
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP AAANUAL

CONTROL SWITCH

t em p er a tu r e  gauge

Figure 42—Cab, Engine, and Chassis Wiring—HV, JV-70 
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C
H

EV
R
O

LET
 

SER
IES 

70-90 
H

EA
V
Y
 

D
U
TY 

TR
U
C
K
 

SH
O

P
 

M
A

N
U

A
L

f

FUEL GAUGE

DUAL FUEL TANK-R.PO. N07 
( GAS MODELS ONLY)

ENGINE ALARM RP0 .X54

DIFFERENTIAL LOCK 
TELL-TALE 

(ALL TANDEM AXLE MODELS)

LOW AIR ALARM BUZZER

NOTE-lETTERS"A THRU C" FOR 
ClRCUtT CONTINUITY ONLY.

-1 8  BRN. WHT. CR. TR. ■

F U E L  TANK 
S E L E C T O R  SW.

f tH

<w^v- R.H. 
FU E L  GA . 

TANK UNIT

HX. yv
J * -------t8B m .W H T.C R . T R .- ( iS - l8 BRN.WHT. CR.TRC3-------18 TAN {HIM ) -  R J t T A C *

■C— < (?> - IB  WHT. I  RED -------------IB  BRN. WHT. CR. TP.----------J O ' ' ' *  * —♦  F L E L  GA

T

WHT. 2  RED TR. •

WHT 2  RED TR. •

18 WHT. 2  RED TR.

iP WHT. 2  RED TR. -

-INSTR. L fi TAKEdFF CONNECTOR

--------------- 2 0  G R A Y -^y^  AMMETER ( R.PO.)

-  6  GRAY---- OIL GAUGE

§  ------ 18 GRAY—@ +  VO LTM ETER

- /8  GRAY— ^ 4
X  TACHOMETER

18 GRAY-----© H r

11- >  F U E L  G A . J ' i T

-  18 WHT 2  RED TR. 
18 PtNK GPfNK

----------------------------------------------------49 BLK. GRN. TR.

LOW AIR SW. f - o j o --------------&BLK.G RN.tr.

------------------------------------------------ 80KBLUE

LOW 0*L SW. 4 " ^ ^ ------------- e e tfc .-------------------- { 3 — &  DK. BU IE->

EN G *€  ALARM
B U ZZ ER  (R .P O .)

HOT ENG.SW . 0 - ^ 0 ---------- /a  BLK.--------------------- £50—4 ? BLK.------------'
\s>

-1 8  GRN. WHT CR TR. -O ' * O F F  LOCK SW

- V  GRN. WHT. CR- TR.
DIFF. LOCK T.T.

— IB WHT. 2  RED TR. ■

- -49 BLK. GRN. TR,;-------

O FF : LOCK sw .

^  LOW A IR ALARM

b u z z e r

I A IR SW . f  -Q ^ O -G  BLK. GRN. TR.

Figure 42—Cab, Bngine, and Chassis Wiring—HV, JV-70
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CHEVRO
LET 

SERIES 
70-90 

HEAVY 
DUTY 

TRUCK 
SHOP 

M
A

N
U

A
L

LIGHTING

MARKER LIGHTS

TRAILER CABLE 
R.P0.-U85-U87

DIRECTIONAL-HAZARD 8  
STOP LIGHTS

i f f ts  a LO W ER  
B EA M  UMT

PKG. L P

LR y — PURPLE 

f g } ----- 16 BLK.---------<Z£ > - / 6  PWG.LP

IP P E R  8  LO W ER  
B EA M  UNIT

/8 B L K - *  ' ' CAr18 B L K _^  CANADIAN
I8 B LK  —v MIRROR LPS .A-JT-T-----1 RPO DA6

'  '  '  ' L.H.
- I 8 WHT- -c

I8 RED -

eeue-sf*fie-
'------------  a  YELLrLMDiR.LP. —  *'
------------e  RED-STOP LPS.---------- A f  6 ^■w J, .
---------- £  GRN.-RH OtR L P -  — -yO  <✓ > '  ]r , .  , SEM I T R L  .P L U C

^  7 W IRE R P O  UB7

_ ---------&BLK.-IC.C. MKR.LT$. —  —'  '*
+ - -C G R A Y ------------------------------------

TR A IL E R  C A B L E S

' ------ *  Y E LL .-L .H .D IR .LP -—  — 1 „ _  v
— -  * •  RED-STOP L P S .------------. 4 ^ °  \
—  *  GRN.-RH D H L P ---------- - O y p  j
—  BRN.-TAIL LPS. — ------ ‘ "  *

M BLK-LC.C . MKR. LTS 
4 -W HTr-

18 * * i s - n
{ g  V  ■ V T lr - ld D K  BLUE-tZH—x t y *  R.H. FRT , O IR . L J?

18 LT. BLUE-ZZ)— L.H. FRT W R .U ?  

/SBLK.—* ^
18 DK. (BRN.-------- G O -------- BLK  — •

-------- «  f i f f /V ------------- G D — '  «  PURPLE-

9 EM  T R L .P L U G  
S  W f lE  R P O . ues 
N O TE> T R L . PLUGS 
SHOWN L0 0 K M G  AT 
OPEN  MATM6  ENO

R .H . S T O P - T A IL  
& D lR .L R

16 B LK .-

L IC EN S E  LP ,

Figure 42—C ab , Eng ine , a n d  C h a ss is  W ir in g — H V , J V - 7 0  

Sheet 4 of 6

C
H
A
SSIS 

ELEC
TR

IC
A
L 

AN
D 

IN
STRU

M
EN

TS 
12-65

cla
ss

icc
arl

ibr
ary

.co
m



CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

STOP SWITCH

EMERGENCY PARK BRAKE 
STOPLIGHT SWITCH 
R.PO. J7 4

TRA ILER  EMERGENCY 
STOPLIGHT SWITCH 
R.PO. J9 I

2 SPD. W/S WIPER 
a  WASHER

BACK-UP LPS .

2 SPEEO AXLE < WHEN U SE D )

HEATER

Figure 42—Cab, Engine, and Chassis Wiring—HV, JV-70
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP MANUAL

t
C IR C U IT

i d e n t i f i c a t i o n

SYMBOL

a
□
b

o
A

CD

m

xu

cr>
a

o

JUNCTION 

4  WAY MULTIPLE CONNECTOR

TERM . C A flT Y  C  l THRU ’  16)

T E R M .X T . STUD-WNER (L J4 )

TERM . X T  STUD -OUTER (R H )

6 WAY MULTIPLE CONNECTOR

2 WAY MULTIPLE CONNECTOR

3 m f MULTIPLE CONNECTOR -

18 WAY MULTf»LE

LEGEND

FUNCTION

-IN S T R . PANEL HARN. TO W/S WIPER MTR. 8  WASHER HARN, ASM.-

LOCATION

-A T  DASH PAN EL-BEH IN D  GLOVE BOX COMP'T.

•N STR . PANEL HARN. TO  ENG> -EN G .C O M RkRT«C N T -O A » l P A IC L -U P P ER  R H S B E

2 WAY MULTIPLE CONNECTOR -  

4 WAY MULTIPLE CONNECTOR-  

2 WAY MULTIPLE CONNECTOR -  

SN GLE LN E  CONNECTOR-----------

C  POST X T .  BLOCK (1  THRU " l2 ) -  

LW E F U S E --------------------------------

TERM . OR COMCCTOR TERM NATIO N -

S P L C E  ------------------------------------------ 1

FUSE-------------------- ,

-W S TR .P A N EL  HARN. TO  0 R .SW .fr

-  FU E L  TANK S ELECTO R  SW  W flE  TO FU EL  GAUGE TO  N S TR . R W C L  I

-ENG.HARN.TO HD.LR 8  PARKING L fi HARN.-

• UNDER M STR . M N E L  AT STEER IN G  COLUMN 

---------------U W G R * 6 m A V C L  AT FU EL GA.

-S TO P  & TAIL LR FRT. EXT. HARN. TO REAR STOP 8  TAIL LR HARN.----------------------

-R E A R  STOP 8  TAIL LR HARN.TO STOP 8  TAIL LP ASM .--------------------------------------

- R E L A T E D  GRCUITS

r
STOP 8  TAIL LP FRT. EXT. HARN. 8  FUEL TANK WIRE - 
A X L E 9 C T  M TR .SW .C A B LE -,

A XLE S H F T  M TR . CABLE MW HEN USED)I— TRA ILER  C A B L E  *

- C P C U T  PROTECTOR FOR AM M ETER  (WHEN USED ) 8  VO LTM ETER  -

- R E LA T EO  O R CU TS

- F U S E  B LO C K -

CRCUIT B REAKER - 1

BROKEN LMES 8  SPECFCD R.PO. DENOTE WRG. 8  FORTS OTHER THAN STO. 8  NOT t *  STD. WRG. HARN. ASftfS

BUS BAR FfcRT OF FUSE BLOCK-FUSE BLOCK PART OF INSTR. PANEL HARN. ASM.

------------AT H EAD LAM P ASM .

-  L .H . FRAM E R A IL  ( R EA R  )

*
- AT S TO P  8  t a i l  L P  ASM .

- M 9DE CA8 -R H R E A R  SO E

- AT IB  Wttr M JL T P L E  CONNECTOR

- N  GLOVE BOX COMPARTMENT

T-7269

Figure 42—Cab, Engine, and Chassis Wiring—HV, JV-70 
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

f

Figure 43—Cab, Engine, and Chassis Wiring—TM80
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CHEVROLET SERIES 
70-90 

HEAVY 
DUTY 

TRUCK 
SHOP 

MANUAL

CONTROL SWITCH

ELECTR IC  TACHO. 
R.RO. U16

ENGINE OVERSPEED 
TELL-TA LE

D IFF LOCK 
TELL-TA LE

OIL PRESS . GAUGE

WATER TEMP GA.

FUEL GAUGE

LOW AIR WARNING 
TELL-TA LE

LOW O IL WARNING 
TELL-TALE

LOW A IR  ALARM 
BUZZER

(1.52 ±07 OHM) -  V-6 CYL ENG 
[1.80+05 OHM)-INLINE 6 CYL ENG 
[ l.S 5 t0 5  OHM)-V-8 CYL ENG

SPARK PLUGS (L.H.S])

HI TENSION Wifi

KEY POSITION CIRCUIT

START IGN.,BAT (  SOL. CONNECTED 
G1 ? G2 GROUNDED

RUN IGN.,BAT fACC. CONNECTED
OFF LOCKED OPEN
ACCESSORY BAT i  ACC. CONNECTED

-1 8  OK BLUE ■
ENGINE
OVERSPEED T. T-

DIFE LOCK T.T.

OIL PRESS. GA.

WATER TEMR GA.

LOW AIR T. T.

LOW OIL T. T.

18 P INK -------@ -

DISTRIBUTOR 
16 5-4-3 2 V-6 CYL. ENG. (SHOWN) 

FIRING ORDER 1-5-3-6 2-4 INLINE 6 CYL. ENG.
1-8 4 3 6-5-7 2 V-8CYL. ENG.

t  t  t
6 4 2 

SPARK PLUGS (R.H.S.)

-CT> OVERSPEED SW.

o—{:• D iF E  LO C K SW. 
(TANDEM AXLE)

OIL PRESS SENDER

—o-T — t  WATER T E M P  
q j  q SENDER

/JoV------------- 16 BLK --------— >8BRN ------------- O V A ]  FU E L GA TANK U N ITW V±^/8SLK—ti'

B -il' LOW A IR  SW.

- I8 8 L K  YELL STR --- 6 BLK --------------t r  I  '<H:' LOW O IL  SW.
“  (STD-ALL MODELS)

EXCEPT TM/WM7500A

LOW A IR  ALARM  
BU ZZE R
(R.RO. J6 3 )

LOW AIR T. T. LOW AIR SW :r

F igure  4 3 — Cab , Engine, a n d  C h a ss is  W ir in g — T M 8 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

ENGINE ALARM 
BUZZER- R.PO. X54

ELECTR IC  2 SPEED 
AX LE  (WHEN USED)

DUAL SPD. W/S WIPER 
£ WASHER

- Q --- 14 PINK-CH-14 PlNK-
—Qf]— 14 DK GRN

AXLE SHIFT 
SWITCH

Z^-I4G R N ~ {U ------------------14 BLK

I6 B L K — x r^ ^ - /6 S L K -o -^ e e ^ : .S P E £ D 0 . ADAPTER 

=H/4 BLK -f3j--------- 14 B L K ---------(T)-----14 BLK

| A X L E  S H IF T  MTR.

W/S WIPER SW.

Figure 43—Cab, Engine, and Chassis Wiring—TM80
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
AAANUAL

HEATER

r a d io * r .p o . U63

Figure 43—C ab , Engine, a n d  C h a ss is  W ir in g — T M 8 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

r

LIGHTING

M ARKER LIGHTS

T R L  I.C.C. MKR. LP RLY. 
R.PO. J9 I

T R A ILER  CABLE 
R.PO. U 85 -U 87

EMERG. PARK BRAKE 
STOPLIGHT SW. R.P0.J69

T RA ILER  EMERGENCY 
STOPLIGHT SW.-RPO J9I

-A IR  MODELS ONLY

DIRECTIONAL HAZARD 
i  STOP LIGHTS

10 R E D _______

->8blk—<z-£s[zZ;'; tv.

CANADIAN 
MIRROR LPS 
R.P.O. D46

' \ l . h .

teRED-J J
I 6 B L K — a — I4 B L K — — CU TRUCK REAR I.C.C. MKR. LPS. (BODY BUILDERS) 

16 BLK

6̂>---- I2DK BLUE-----® -- l2 B L U £  SPARE------------- ^
-----12 YELL-L.H DIR. L P---- — '
-  — « R £ 0 -S 70P  L P S — f .  S£M | TR L pLUG

, _ , , v / 7  WIRE R.PO. U 8 7
------ I2BR N -TAIL LPS.-----------
---12 BLK-I.C.C. MKR. L T S - - y '  \'~
•\\--IOWHT---------------------------------------1 TRAILER CABLES

L.H. PARK LP 
(CHEV. ONLY)

SEMI. TR L. PLUG 
6W IR E R PO. U 65

'----- 14 Y E L L -L .H .D IR .L P ------------ i ,  ^
----- 14 RED STOP L P S ------------ ^
~ ~ I4GRN R .H .D IR .LP --------- “
- - 1 4  BRN TAIL LPS.----------------- V? 9 - / N Q T E ' T R L  PLUGS
- - I4 B L K  LCC.MKR.LTS.------------- SHOWN LO O KIN G  AT

•!(-14 W HT------------------------------------------> OPEN M ATING  END

/6W W rT ^ i  R -H .P K .& D IR .LP

,6BLK~^"'iGMC 0NLY)
^ T —  I 6 B L K — ^ , R-K D ,R - LR 

l6 B L K  (CHEV ONLY)

■ @ “ :R .H .D IR .T .T . 

■ @ H :'L .H .D IR , I  T.

X . I6 BLK @ ^ :,('chEDWFONLY)
Y  -t— 16BLK-J^. L H p K &D)R LP 

/6 W rtT _ W ^ '  (G.M.C. ONLY )

R.H.STOP-TAIL 
_ W f ' i  DIR. LP& DIR. LP

18BRN—CZ3—18 BLK— LI CENSE LP 

18 PURPLE- 

I8 Y£LL~(Y ) — 18 BLK

L.H.STOP-TAIL 
>< 3 7 " * OI R.  LP.

-------  I 6 B L K --------------------------------------- I6 B LK ---------------• ---------- /6 BLK------------ £ * } ------- 16 LT GRN-------- ^ 2 7 — 18 LT GRN------(T 3 -I8 B L K -------------------BACK-UP LP
BACK-UP v—-
LP SW.

Figure 43—Cab, Engine, and Chassis Wiring—TM80
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
AAANUAL

t
C IR C U IT

ID E N T IF IC A T IO N

LEGEND

£
DiOs44KJN|

SYM BO L JU N C T IO N  FU N C TIO N  

□  3 POST JC T BLOCK T H R U ^ ) ------------------------------------------------------------ENG. HARN. TO S H IFT  SW. JC T  C A B LE  TO A X L E  S H IF T  SW .-

Q  12 POST JC T  BLOCK (1  THRU *12) L.H .---------------------------------------------------- ,
L INSTR. PANEL HARN. TO ENG. HARN, DOME LR — -----------------------

O  12 POST JCT. BLOCK (*| THRU *12) R.H.- WIRES W ITH RED S LE E V E ^ W IR E ASM. & TRL. WRG. HARN,

LO C ATIO N

- ON CONTROL ISLAND PNL SUP'T FRT S IL L  BRKT

-C A B  JCT BELOW FLOOR AT L.H.FRT, STEP RISER

O  6  POST JCT. BLOCK ( *  TH R U  % ) -

A  8 WAY M U LT IP LE  CO NNECTOR------

C D  3 WAY M U LTIP LE  C O N N EC TO R------

t T J  4  WAY M U LTIPLE CONNECTOR ------

4W AY M U LTIP LE  CO NNECTO R------

CD 2WAY M U LTIP LE  CO NNECTOR------

m  2  WAY M U LTIP LE  CONNECTOR-------

< T | 2 WAY M U LTIPLE CONNECTOR------

CIRCUIT BREAKER -
SAT. AUX.

c n  SINGLE LINE CONNECTOR

TERM INAL OR CONNECTOR T E R M IN A TIO N - 

S P L IC E ----------------------------------------------------------------

- TR L . WRG. HARN. TO TR L . CABLE ASM. - - UNDER CAB AT C A8 REAR

D IR E C T SW. ASM. TO INSTR. PN L. H A R N .------------------

- IN S T R . PANEL HARN. TO H D LP & PARK LR HARN.- 

-E N G . HARN. TO S TO P -TA IL  LP  FRT. E X T  H A R N .—

----------------------- UNDER INSTR. PANEL AT STEERING COLUMN

----------------------------------------------BELOW  FLOOR AT L .H .H D LP  ASM.

---------------------------------------------- L.H. FRAME RAIL AT BACK OF CAB

-S T O P -T A IL  LP  FRT EXT HARN. TO REAR STO P -TA IL LP  H A R N .---------------------------------- L.H.FRAME RAIL AT R EAR  AXLE

-R E A R  S T O P -T A IL  LP  HARN. TO S TO P -TA IL  LP A S M .-----------------------------------------------------------------------  AT S T O P -T A IL  LR  ASM.

INSTR. PANEL HARN. TO ENG. H A R N .------------- CAB JCT BELOW FLOOR AT L.H. FRT STEP RISER (T S & T E  MODELS ONLY)

ENG. HARN. TO AX LE  S H IF T  MTR. CABLE - - L.H. FRAME AT BACK OF CAB

FUSE B LO C K -IN S ID E  CAB L.H .S IDE COWL PANEL 

-  CAB, JCT BELOW FLOOR AT L.H. FRT STEP RISER

Q_/~Ci L IN E  F U S E —----------- ------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------

--------------BROKEN LINES & SPECIFIED R.PO. DENOTE WRG. & PARTS OTHER THAN STD. & NOT IN STD. WRG. HARN. ASM.

*  BUS BAR PART OF FUSE B L O C K -F U S E  BLOCK PART OF INSTR. PANEL HARN. ASM.

- RELATED CIRCUITS

1 - 7 2 7 0

Figure 4 3 — Cab , Engine, a n d  C h a ss is  W ir in g — T M 8 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

CAB GROUND 

ENGINE GROUND

C A B * lH

EN G IN E .|^ i

• H i' FRAME 

■ J | l  f  RAME

Figure 44—Cab, Engine, and Chassis Wiring—TV70
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

CONTROL SW ITCH

OIL PRESS . GAUGE 

WATER TEM P GA. 

FU EL  GAUGE

LOW A IR  ALARM 
BUZZER

F igure  4 4 — C ab , Eng ine , a n d  C h a ss is  W ir in g — T V 7 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

r

ENGINE ALARM 
BUZZER - R.PO X54

ELECTR IC  2 SPEED
a x l e  ( w h en  u s e d )

DUAL SPD. W/S WIPER 
$ WASHER

<*>

LOW A IR T. T.
LOW AIR SW.

18 p in k ---------@ - -  IQ B LK  Y E L L  STR
LOW OIL T. T

LOW OIL SW. • ; ! ------ le B L K —< ^ ----------18 BLK YELL 5 TR

------------------------------------------------------------------------------ <0 DK GRN  WHT STR

HOT £NG. SW. 1 S B L K -----<Q>-------- 18 DK GP.N W « f  STR

- < £ ]— DK Q RN-

1 —  14 B L K -  
AXLE SHIFT 

SWITCH

16 B L K — SPEEDO.  ADAPTER \- /2 B L K -^

4 B L K — + -----------------14 B L K ---------------- (T )-----14 B L K -------------------------j— Qsbo-OLK — ^
, * f V l l

Llp̂ _ _ .. i

Figure 44—Cab, Engine, and Chassis Wiring—TV70
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ENGINE ALARM 
BU ZZER  - P  PO.

A X L E  S H IF T  M Tft

R.H. 2 SPD. W/S 
W IPER  M TR .
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
AAANUAL

HEATER

RADIO * R.PO

HORN

F igure  4 4 — Cob, Engine, and C h assis  W ir in g — T V 7 0  
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

LIGHTING

MARKER LIGHTS

TRL . I.C.C. MKR. LP RLY. 
R .P 0 .J9 I '

TRA ILER  CABLE 
R.RO. U85-U87

EMERG. PARK BRAKE 
STOPLIGHT SW-R.PO. J74

TRA ILER  EMERGENCY 
STOPLIGHT SW.-RPO J9 I

DIRECTIONAL HAZARD 
(  STOP LIGHTS

/S IT  G R N ----------© — 18 B L K -

16 LT BR N --------------------------- G D ----- IS LT GRN —

16 TAN ---------------------------------- CD-- 16 T A N -

■CD-----  /6  PURPLE -
/8 RED-X

1 . ^ 3 ' w l  | K-H.'■r -/8WHT-<--*Zp. _ Jri If |
18B L K —*  '

*  CAN AD IAN

® MIRROR LPS
, I8 B L K  » ____________  r  p 0  Q 4 g

<Y-t8WHT--z-.£sLZZi--X. ^
^c t>-/8BLK-- -C3C/?j4> I?'' | L'K 

_  I8 R E D - ^  ' J
/ 4 8 L X — a T R U C K  REAR I.C.C. MKR, LPS. (BODY BUILDERS) 

>— />? » /  *•

5 * W ------- 14 DK B L U E -------------- 12 DK B LU E ------------------------( 6 )-~ l2 B L U E  SPARE-

i L .H .H E A D LP

L.H, PARK LP  
(CHEV ONLY)

----- l2  YELL-L.H. DIR. L P ------- ?

j f 1 S ' \  SEMI TR L.PLUG  
5  T '  ’ /(. > 7  WIRE R.PO. U 8 7

--------- I2BR N -TAIL LPS.----------- - V  ;y  ,
-------- I2BLK-I.C.C. MKR. L T S . - - '  i"

'\ \ - - tO W H 7 ----------------------------------------1 TR AILER  CABLES

' ------14 YELL-L.H. D lR -L P -------------1 _ -  ^
- - 1 4  RED STOP L P S ----------- \ SEMI. TR L.P LU G  

6W IR E  R P 0 .U 8 5
~ " I4 6 R N  -R .H D IR .LP -------------  %~c£ s >' ’

I4 B & N  TAIL LPS.------------------V ? N O T E -T R L  PLUGS
- - I4 B L K  I.C.C.MKR.LTS.------------- , SHOWN LO O K ING AT

4-14 W HT -------------------------------------------1 OPEN M ATING  END

- I 6 Wh T ~ ? < 3 \ R.H. P K .& O IR .L P  

■ t S B L K - ^ ' "  [Q MC 0 N L Y >
___ „  GZS ■ R- H. D IR. LP

■ leaLK— ( CHEV 0N LY )

H.H D ,- l.  T. T

- @ - i '  L.H . D IR . T. T.

X— '6«-«-H^:!CHEVR0NrY)
I  • ^ — I6 B L K — H. P K .1D IR .LR  

,6 V/ H T - S ^ y "  (G.M.C. ONLY )

Figure 44—Cab, Engine, and Chassis Wiring—TV70
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CHEVROLET 
SERIES 

70-90 
HEAVY 

DUTY 
TRUCK 

SHOP 
MANUAL

t
C IR C U IT

ID E N T IF IC A T IO N

HAZARD WARNING SW.

■I8DK GRN- 

I8BRN

Tb-I6BLK— / T 7 — 16 DK GRN-^ty 

I6BLK— S47— I6BRN---------- ^

< 2 > - ie B L K --------

)Cl c — ^
R.H .STO P-TAIL 
& D IR. LP

< 2 y - 16 PURPLE

(= 3 - /S a L K —@ - i ! '  L IC E N S E  LP 

I8 B R N -——*(3 F )—18 PURPLE—•><—■».

- I6 D K  GA/V YELL STR — S A ? ~ i6 Y E L L -(T )~ -I8 B L KI8 B L K ---------

L  H  S T O P - T A IL  

" ''"A  D IR .  L R

BACK-UP LP

LEGEND

JU N C T IO N F U N C TIO NS Y M B O L ____

( ^ )  12 POST JC T  BLOCK (1 THRU * 2 )  L .H ,----------------------------------------------------- ,
L INSTR. PANEL HARN. TO ENG. HARN. DOME L R -  

O  12 POST JCT BLOCK (*l THRU * 2 )  R . H - Wl  RES W ITH RED SLEEVE -I WI RE ASM. & T R L . WRG. HARN.

O  6 POST JC T BLOCK ( *  TH R U  *6)

A  8 WAY M U LT IP LE  C O N N EC TO R -------

G D  3 WAY M U L T IP L E  C O N N E C TO R -------

P H  4  WAY M U LTIP LE  CONNECTOR —

W  4  WAY M U LT IP LE  C O N N EC TO R-----

C D  2WAY M U LT IP LE  C O N NECTO R-------

(T ] 2 WAY M U LT IP LE  CONNECTOR —

• T R L . WRG. HARN. TO T R L . C ABLE ASM.

D IR E C T  SW. ASM. TO IN S TR . P N L . H AR N . -

CAB JCT BELO W  FLOOR AT L.H.FRT. S TE P  RISER

-U N D E R  CAB AT CAB REAR

-IN S T R . P A N EL HARN. TO H D LP  4. PARK LR H ARN.- 

-E N G . HARN. TO 3 T 0 P -T A IL  LP  FRT. E X T  H A R N .—

-S T O P -T A IL  LP  F R T  EXT HARN. TO  REAR S T O P -T A IL  L P  HARN. 

-R E A R  S T O P -T A IL  LP  HARN. TO S T O P -T A IL  LP A S M .--------------------

- ENG HARN TO A X L E  S H IF T  M TR  C A B L E  -----------------------------------------

BUS BAR PART OF FUSE BLOCK - F U S E  BLO CK PART OF IN S T R . P AN EL HARN ASM 

> FUSE -------------------------------------------------------------------------------------------------------------------------------------------------------

CIRCUIT B R E A K E R ---------------
BAT. AUX.

a  SINGLE LINE CONNECTOR

TERM INAL OR CONNECTOR TERMINATION -  

S P L IC E ---------------------------------------------------------------- r

LINE F U S E ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

--------------BROKEN LINES & SPECIFIED R.PO. DENOTE WRG. & PARTS O THER THAN STD. & NOT IN STD. WRG. HARN. ASM.

------ - UNDER INSTR. P AN EL AT STEERING COLUMN

-------------------------------  BELOW  FLOOR AT L .H .H D L P  ASM.

--------------------------------L .H  FR AM E R AIL AT BACK OF CAB

---------------------------------L.H.FRAME R A IL  AT R E A R  AXLE

--------------------------------------------------  AT S T O P -T A IL  L P  ASM.

----------------------------------------  L.H FR AM E AT BACK OF CAB

FU SE B LO C K -IN S ID E  CAB L.H .S ID E  COW L PANEL 

-  CAB. JCT BELOW  FLOOR AT L.H. FR T-S TE P  RISER

• RELATED CIRCUITS

T-7272

Figure 44—Cab, Engine, and Chassis Wiring—TV70 
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RADIATOR AND SURGE TANK 13-1

SECTION 13

RADIATOR AND SURGE TANK
A ll radiator core assem b lies consist of three 

components: Upper tank, center core section, and 
the lower tank. A ll stee l tilt cab models are equip
ped with a separate surge tank mounted above the 
level of the radiator core. The upper tank on both 
71 Series Detroit D iese l and Cummins Engines 
has a surge compartment which is  designed as an 
integral part of the tank, thus eliminating the need 
of a separate unit.

P ressu re  cooling is  used on all veh icles. Cool
ant in a pressurized  system  does not boil until 
tem perature exceeds the normal boiling point of 
water. A lso, in a p ressurized  cooling system , cool
ant is  not lo st by evaporation.

Cooling system  pressure relief valve is  in
tegral with fille r  cap on all m odels. P ressu re  
control is  arranged so that excessive p ressu re  is  
released  through system  overflow line which di
rects coolant out below the engine.

NOTE: For information pertaining to engine 
therm ostats and coolant capacities for all m odels, 
refer to "Specifications" listed  in ENGINE COOL
ING SYSTEM (SEC. 6 K) of this manual.

RADIATOR MOUNTING

Radiator mounting maintenance is  of extrem e  
importance and is  too frequently overlooked. A 
check should be made to assure that no looseness  
ex ists  that could perm it excessive  vibration and 
shock loads. Rubber cushions and rebound springs 
are subject to deterioration, weakening, andbreak-

age, and should be replaced if in doubtful condition.
The radiator on all conventional cab m odels, 

is  trunnion-mounted with a stab ilizer rod provided  
at each side to adjust and maintain position of 
radiator as shown in figure 3.

The lower radiator support on 70 Series  
stee l tilt cab models is  bolted to a mounting brac
ket as shown in figure 4. Top of radiator is  mount
ed on each side to the control island fram e.

Radiator in Alum. Tilt veh icles is  trunnion- 
mounted with a stab ilizer rod provided at each  
side to adjust and maintain the position of the 
radiator. Figure 3 illu strates typical radiator in
stallation in Alum. T ilt veh icles.

RADIATOR CORE REPLACEMENT

HM, JM 80

Removal (F igs. 1 and 2)
1. Remove radiator shell and radiator core  

assem bly as described in SHEET METAL AND 
FIBERGLASS (SEC. 11) of this manual.

2. Remove bolts retaining fan shroud to rad
iator support, then rem ove fan shroud.

3. Remove attaching parts retaining radiator 
core to radiator sh ell. Then carefully rem ove 
radiator from  radiator shell.

4. Inspect radiator sea ls  (attached to radiator 
shell) for cracks or tears. If condition of sea l is  
deteriorated, sea ls  should be replaced.

Figure 1—Radiator Upper Mounting (HM, JM80)

CHEVROLET -SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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RADIATOR AND SURGE TANK 13-2

Figure 2—Radiator Lower Mounting (HM, JMBO)

Installation (F igs. 1 and 2)
1. Carefully place radiator core in position  

on radiator sh ell. Tighten all attaching to proper 
torque as indicated in figures 1 and 2 .

2. Position radiator shroud on radiator core  
support and tighten attaching bolts securely .

3. Install radiator shell and radiator core  
assem bly as described in SHEET METAL AND 
FIBERGLASS (SEC. 11) of this manual.

4. Before starting vehicle when checking for  
leaks in cooling system  be sure fan shroud clears  
the engine fan. If interference exists it may be 
necessary  to readjust front end sheet metal and

Flgure3—Radiator Installation fAlum. Tilt 
and all Conv. Cab Models, except HM, JMBO)

add shim s at radiator shell mounting points. In 
addition check for deteriorated engine mounts.

CONVENTIONAL CAB MODELS.
EXCEPT HM, JM 80

Removal (F ig. 3)
1. Gain a ccess  to radiator core as follows:
a. F iberglass Hood - T ilt the hood assem bly  

forward.
b. Sheet Metal Hood -  Remove the hood a s

sem bly as described in SHEET METAL AND 
FIBERGLASS (SEC. 11) of this manual.

2. Drain radiator. Disconnect lin es and drain
o il cooler. Disconnect all coolant hoses and oil 
lines from  radiator core assem bly.

3. If vehicle is  equipped with a ir conditioning 
or power steering, rem ove cooling co ils from  
radiator. In addition, rem ove power steering r e s 
ervoir and receiver-dehydrator if attached to 
radiator.

4 . Remove fan shroud attaching bolts, then 
lay shroud back over fan blade.

5. Remove upper nut, washer, and insulator 
from  each radiator stab ilizer rod (see  fig . 4).

NOTE: Do not move lower nut or adjusting 
nut on either stab ilizer rod.

6 . Attach a lifting sling or chain to each rad
iator upper mounting bracket (5, fig. 4).

7. With a chainfall supporting radiator (using 
sling or chain) rem ove attaching parts retaining 
trunnion mounting brackets to fram e. R aise core  
slightly and rem ove trunnion type mounting brac
kets. Carefully lift radiator assem bly from vehicle.

Installation (Fig. 3)
1. Using a chainfall and sling (attached to 

radiator upper mounting brackets) carefully lift 
radiator assem bly into position in vehicle.

2. Install trunnion brackets with rubber insul
ator, washer, and spacer to radiator core trun
nions. Attach each bracket to fram e with two bolts, 
w ashers, and nuts. Tighten nuts to 40-50 foot
pounds torque.

3. If necessary to center radiator, refer to 
"Radiator to Frame Clearance Adjustment" cover
ed later in this section.

4. Install upper insulator, washer, and nut on 
each radiator stabilizer rod. Tighten upper nut 
on each rod secu rely . Proper angularity of rad
iator is  shown in figure 4.

5. Install fan shroud.
6 . Install air conditioning and power steering  

cooling co ils , power steering reservo ir , and re- 
ceiver-dehydrator (if removed).

7. Connect all coolant hoses and o il lines to 
radiator core assem bly.

8 . Be sure hoses, lin es, brackets, or fan 
shroud w ill not interfere with operation of fan.

CHEVROLET SERIES 70-90 HEAVY DUTY TRUCK SHOP MANUAL
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RADIATOR AND SURGE TANK 13-3

1 Upper Tank
2 Nut
3 W asher
4 Insulator
5 Upper Mounting

B racket
6 Spacer

Insulator
8 Adjusting Nuts
9 S tabilizer Rod

10 Bolt
11 F ront Cab & Spring

Hanger B racket
12 S tabilizer Lower

Mount B racket
13 Trunnion B racket
14 Radiator Adjusting

Bolt
15 Nut
16 Side F ram e t -62w i

Figure 4—Stabilizer Rod and Components

9. Add coolant to radiator, start engine and 
allow it to warm up. Inspect system  for leaks. 
Recheck radiator coolant leve l and add coolant if 
necessary.

10. On m odels equipped with a sheet metal 
hood, install the hood assem bly as described in 
SHEET METAL AND FIBERGLASS (SEC. 11) of 
this manual.

SERIES 70-80 STEEL TILT CABS

Removal (Refer to F ig. 5)
1. Drain radiator.
2. Disconnect throttle linkage at linkage brac

ket on radiator support.
3. Remove e lectr ica l components from  rad

iator support assem bly.
4. Disconnect upper and lower coolant hoses 

from  radiator.
5. If veh icle is  equipped with air conditioning , 

or power steering cooling co ils , rem ove co ils  if 
n ecessary . D isconnect o il cooler lines (if equipped). 
In addition, rem ove power steering reservo ir  and 
receiver-dehydrator if attached to radiator.

6 . Remove nuts, w ashers, and spring from  
lower mount.

7. Remove upper mounting bolts and rubber 
bushings.

8 . To rem ove radiator and support assem bly, 
tilt assem bly forward and lift assem bly out of 
vehicle.

9. To rem ove radiator core assem bly from  
support assem bly, rem ove cap screw s from  fan 
shroud and rem ove fan shroud. Remove cap screw s  
attaching radiator core assem bly to support a s 
sem bly and rem ove core assem bly.

Installation (Refer to Fig. 3)
1. Position radiator core assem bly in sup

port assem bly and secure with cap screw s.
2. Install shroud and retain with cap screw s.
3. Carefully place radiator and support a s-

Mounting Bolt
Rubber Bushing

Nut

Radiator Core and Support

CORE UPPER MOUNTING

Control Island 
Frame Bracket

U-Bolt 

Cushion
Spacer

Steel Shims 
(2 Req'd.),

Radiator 
Support r

/ /  
Mounting 
Bracket 

Assembly

Speed Nut 
Spring

Flat Washer

CORE LOWER MOUNTING T-6846

Figure 5—Radiator Upper and Lower Mounting (Series 70-80 Steel Tilt Cab) (Typical)
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RADIATOR AND SURGE TANK 13-4

sem bly in vehicle. Be sure components of lower 
mount are properly positioned.

4. A ssem ble radiator upper mounts and com 
plete assem bly of lower mounts.

5. Connect upper and lower coolant hoses to 
radiator. A lso, connect oil cooler lines (if equipped).

6 . Install air conditioning or power steering  
cooling co ils , and power steering reservoir  and 
receiver-dehydrator (if removed).

7. Install e lectrica l components on radiator 
and connect throttle linkage to radiator support.

8 . F ill cooling system  and inspect system  
for leaks.

ALUMINUM TILT CABS
Removal (Refer to F ig. 3)

1. Drain radiator.
2. T ilt cab to fully tilted  position as described  

in "ALUMINUM TILT CABS" (SEC. ID) of this 
manual.

3. Disconnect a ll hoses from  radiator, and 
rem ove coolant level indicator w ire from  radiator 
tank probe unit if so equipped.

4. If vehicle is  equipped with air conditioning 
or power steering, remove cooling co ils  from  
radiator. In addition, rem ove power steering r e s 
ervoir and receiver-dehydrator if attached to 
radiator.

NOTE: Move the condenser and rece iv er -  
dehydrator as a unit, away from radiator as far as  
p ossib le  and tie  in that position to prevent inter
ference with radiator during rem oval. This method 
avoids the n ecessity  of disconnecting air condi
tioning lin es, and evacuating the system  upon 
assem bly.

5. Remove upper nut, washer and insulator 
from  each radiator stab ilizer rod (see fig . 4).

NOTE: Do not move lower nut or adjusting nut 
on either stab ilizer rod.

6 . Attach a lifting sling or chain to each rad
iator upper mounting bracket (5, fig . 4).

7. Remove any other tubes, brackets or lines 
that would interfere with vertical rem oval of 
radiator.

8 . With a chainfall supposing radiat8 r (using 
sling or chain) rem ove attaching parts retaining 
trunnion mounting brackets to fram e. R aise core 
slightly and rem ove trunnion type mounting bracket.

NOTE: Radiator may not balance in an exact 
perpendicular manner with the lift hooks installed  
in upper mounting brackets, and it may be n eces
sary to guide radiator past bottom of fan by p r e ss 
ing lower part of radiator forward.

9. Carefully ra ise  and rem ove radiator with 
attached chainfall.

Installation (Refer to Fig. 3)
1. Using a chainfall and sling (attached to 

radiator upper mounting brackets) carefully lift

radiator assem bly into position in vehicle.
2. Install each trunnion bracket with rubber 

insulator, washer, and spacer to radiator core  
trunnions. Attach each bracket to fram e with two 
bolts, w ashers, and nuts. Tighten nuts to 40-50  
foot-pounds torque.

3. If necessary to center radiator, refer to 
"Radiator to Frame Clearance Adjustment" cover
ed later in this section.

4. Install upper insulator, washer and nut on 
each radiator stab ilizer rod. Tighten upper nut on 
each rod securely . Proper angularity of radiator 
is  shown in figure 4.

5. A ssem ble all hoses to radiator fittings, 
then tighten clam ps firm ly. Install coolant low  
leve l indicator w ire term inal, to probe on upper 
tank if so equipped.

6 . Carefully install air conditioning andpower 
steering cooling co ils , power steering reservoir , 
and receiver-dehydrator (if removed).

7. Connect or install all other item s that w ere 
rem oved or disconnected during radiator rem oval.

8 . Be sure hoses, lines, brackets, or fan 
shroud w ill not interfere with operation of fan.

9. Add coolant to radiator, start engine and 
allow it to warm up. Inspect system  for leaks. R e- 
check radiator coolant level and add coolant if 
n ecessary .

RADIATOR REPAIR

The radiators on 71 S eries D etroit D iese l 
and Cummins Engines are designed so  that they 
may be d isassem bled for repair and cleaning if 
necessary .

Figure 6 —Radiator Tie Rod Installation
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RADIATOR AND SURGE TANK 13-5

DISASSEMBLY
1. To rem ove radiator fan shroud, remove 

retaining bolts and nuts at sides of radiator, then 
lift sections of shroud from  core.

NOTE: Referring to figure 4, on all radiators 
equipped with tie  rods as shown, remove tie  rod 
upper and lower mounting brackets (with tie  rods 
attached to brackets). If tie  rod assem bly is  dam
aged, replace components as n ecessary.

IMPORTANT: Early models used separate 
upper and lower brackets which held the tie  rods 
to radiator. On later m odels these brackets are  
part of the radiator.

2. Remove bolts and nuts at upper tank flanges, 
which retain the tank to core.

3. Separate the tank from  core, by inserting  
screw driver between flanges of tank and core. 
Carefully pry the two components apart, while 
alternating the prying point around the tank flanges. 
Remove gasket from  tank and discard.

4. Remove the lower tank by following the pro
cedure described in Step 3 previously.

5. Separate reinforcing components from  rad
iator core flange if stuck together. Remove rad
iator side fram es by pulling or prying apart.

CLEANING INSPECTION AND REPAIR
All radiator internal ports, and openings 

should be clean and free of any rust build-up, or 
sca le  deposits. Inspect a ll chambers, and core 
tubes for th is condition, and if  deposits are noted, 
scrape them away using care not to damage the 
thin portion of core. P a ss  a p iece of wire or flat 
stock stee l of suitable s iz e  through the tubes of 
radiator core, until a ll blockage of tubes is  e lim 
inated. If damage to tubes has occurred either 
from  accident or erosion, core should be repaired  
at a reliable repair shop, or by a repairman com 
petent in the trade.

A ll mating surfaces of tank and flanges, must 
be clean and free of dirt or foreign matter if gas
kets can be expected to sea l properly. Inspect all 
brackets and reinforcing parts for cracks and re
pair as needed.

ASSEMBLY
1. P lace the lower tank and reinforcing com 

ponents on radiator core lower flange, with gasket 
sandwiched between tank and core flange.

2. Loosely install several bolts and nuts 
through holes in tank flanges at each side of tank; 
leave bolts out of ends of tank so sufficient room  
w ill rem ain to perm it installation of side fram es 
later.

3. Position tank gasket on upper core flange, 
then place upper tank on gasket, and assem ble the 
reinforcing p ieces to the underside of flange. 
L oosely install several bolts and nuts at each side

of tank through flange holes to keep the assem bly  
intact, while completing the remaining operations. 
Leave space at ends for installation of side fram es.

4. Position the side fram es to radiator flanges 
at both ends and over core ends. Inspect tank flanges 
for correct gasket installation. Install all rem ain
ing bolts and nuts in tank flange bolt holes of upper 
and lower tanks.

NOTE: R eferring to figure 6 , on all radiators 
equipped with tie  rods, install tie  rod and brackets 
to upper and lower tank flanges as shown. Adjust 
clev is on the end of each rod as necessary to ob
tain proper tie  rod length.

5. Inspect radiator for overall correct in sta ll
ation of components. Tighten all tank gasket bolt 
nuts, alternately and evenly a little  at a tim e, while 
alternating from side to side of tank flange. Final 
bolt nut torque should be 15 foot-pounds.

IMPORTANT: If a p ressu re test of the repaired  
radiator is  desired, test p ressu re of under 15 lbs. 
per-square-inch  should be used.

SIGHT GLASS

A sight g la ss is  incorporated in the radiator 
upper tank on m ost models in th is manual, which 
allows Service Technician to readily check coolant 
lev e l. Sight g la ss is  retained to tank cavity by 
means of screw -type threads which are molded on 
sight g la ss . Unit is  sealed  to tank through use of 
an O-ring type sea l, and is  easily  removed by 
tw isting g lass in a counterclockwise direction.

LOW COOLANT PROBE 
(IF USED) (TANK UNIT)

Low coolant probe is  a one-piece unit and is  
secured to tank by threading the probe clockw ise  
into tank opening. Probe has 1 /8-inch  pipe threads 
and is  made of a m aterial which is  se lf-sea lin g .

Unit should be tightened to tank at 50-inch- 
pounds torque. Recommended torque of the wire  
term inal nut is  18 inch-pounds maximum.

For troubleshooting procedure of the low cool
ant e lectrica l system , refer to CHASSIS ELEC
TRICAL AND INSTRUMENTS (SEC. 12) of this 
manual.

RADIATOR TO FRAME 
CLEARANCE ADJUSTMENT

NOTE: The following procedure applies to all 
m odels equipped with trunnion type radiator mount
ings as shown in figure 4.

If it should becom e necessary to center the
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RADIATOR AND SURGE TANK 13-6

Cap Unit

Vacuum
Valve

Pressure Valve

Pressure
Valve
Spring

Figure 7 —Combination Pressure Relief Valve and Filler Cap

radiator to the fram e side ra ils , the radiator side  
adjustment can be made as follows:

Loosen both adjusting bolt lock nuts (14, fig . 4) 
at each side of radiator trunnion mounting brackets. 
Back bolt out of mount in the direction of the de
sired  movement. Thread bolt inward on opposite 
side of radiator until radiator is  centered as de
s ired . Make certain that both adjusting bolts are 
tight against radiator trunnion, and that no slack  
ex ists . Tighten adjusting bolt lock nuts firm ly.

RADIATOR SURGE TANK

vapor is  allowed to escape. As liquid in system  
cools it contracts; this allows p ressu re  valve to 
c lose  and also  creates a partial vacuum in system . 
Atm ospheric pressure acting through overflow  
tube unseats vacuum valve and allow s air to enter 
system . The overflow pipe connects to valve out
side the valve seal; thus no liquid or air can e s 
cape from  the system  when both valves are in the 
closed  position.

Radiator fille r  cap is  constructed with a spring- 
loaded rubber sea l which is  p ressed  firm ly against 
surface of fille r  neck seat when cap is  installed. 
Rubber sea l must be in good condition and top of 
radiator fille r  neck must be clean and smooth in 
order to form  an air-tight sea l. Seal of f ille r  cap 
and operation of p ressu re re lief valve can be 
checked using a conventional cooling system  te s t
ing kit.

NOTE: When engine is  at normal operating 
tem perature or above, the internal pressure built 
up in the cooling system  w ill blow out scalding 
fluid and vapors if the radiator cap is  suddenly 
rem oved. To prevent lo ss  of coolant and to avoid 
the danger of being burned, the coolant level should 
be checked or coolant added only when the engine 
is  cool. If the cap must be removed when engine is  
hot, place a cloth over the cap and rotate the cap 
slowly counterclockwise to fir st stop and allow  
p ressu re to escape com pletely. Then turn cap 
again slowly counterclockwise to rem ove.

NOTE: A special testing kit for radiator filler  
caps can be obtained locally . Instructions supplied  
with kit should be followed.

A separate radiator surge tank is  used on 
som e m odels covered by this manual. The surge 
tank serves as a coolant reservo ir  for the radiator 
core which is  mounted low to front of engine. H oses 
and pipes connect tank to radiator and water pump. 
Supply tank incorporates the cooling system  filler  
cap which is  accessib le  on steel tilt cabs from  in
side cab through sm all door at top of seat r iser . 
To gain access  to supply tank itse lf, tilt cab fo r
ward.

At regular intervals connecting hoses between 
surge tank and radiator should be checked for 
leak s. Keep all hose clam ps and mounting bolts 
tightened securely .

PRESSURE RELIEF VALVE 
AND FILLER CAP

P ressu re  re lie f valve assem bly, integral with 
radiator fille r  cap, incorporates a pressure valve 
and a vacuum valve (fig. 7). When p ressu re in 
system  reaches valve setting (see "Specifications" 
at end of th is section), pressure valve opens and

ENGINE COOLANT

COOLANT RECOMMENDATIONS
The year-around engine coolant used to fill 

the cooling system  at the factory is  a high quality 
solution that m eets General Motors Specification  
1899-M . This factory-fill coolant solution is  form 
ulated to withstand two full calendar years of norm
al operation without draining or adding inhibitors, 
provided the sam e concentration of coolant is  add
ed if the system  needs additional fluid between 
drain periods. The original factory fill coolant 
provides freezing protection to -20°F .

Every two years, the cooling system  shouldbe 
serv iced  as described in ENGINE COOLING SYS
TEM (SEC. 6K) of this manual. A thorough des
cription of inspection, draining, and cleaning of the 
cooling system  is  given.

IMPORTANT: Alcohol, methanol base cool
ants, or plain water are not recommended. Only a 
sufficient amount of Ethylene Glycol base coolant 
meeting GM Specification 1899-M should be used. 
DO NOT use glycol ether (methoxy propanal type) 
base permanent type an ti-freeze coolants in DH
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RADIATOR AND SURGE TANK 13-7

478 d iese l engine as damage to cylinder head gas
ket sea ls  w ill occur.

COOLANT TESTING
Always test solution before adding water or 

an ti-freeze. Engine should be warmed up to oper
ating tem perature. F ill and empty tester  several 
tim es to warm tester  before using. Keep tester  
clean inside and out.

Some testers  w ill indicate correct freezing  
point only when test is  made at a specific  tem per
ature. Other te ster s  are  provided with thermom
eters and tables and indicate freezing points cor
responding to readings made at various tem per
atures. Disregarding tem peratures of solution may 
cause an error as large a s  30°F . Read and be 
guided by instructions furnished by tester  manu
facturer.

In the event coolant freezes  solid  in extrem e  
cold weather, p lace veh icle in warm building or 
im provise som e means of thawing coolant before 
starting engine. Under no circum stances should 
engine be operated when coolant is  frozen solid . 
After thawing, refill system  with a higher concen
tration of anti-freeze solution and start engine. 
Inspect entire system  for leakage and then test  
coolant with hydrometer to determ ine if adequate 
anti-freeze protection is  provided.

COOLANT PRECAUTIONS
1. Overheating is  not always caused by a de

fective cooling system ; incorrect ignition tim ing, 
dragging brakes, under-inflated tire s , and im 
proper use of transm ission  gears can cause over
heating.

2. Keep water pump and fan drive belts at 
proper tension. Refer to ENGINE COOLING SYS
TEM (SEC. 6K) of this manual.

3. Do not ov er-fill cooling system . Expansion 
of coolant when hot w ill cause lo ss  of coolant through 
overflow tube.

4. Do not rem ove radiator fille r  cap when en
gine is  hot. Wait until system  cools off.

5. Do not pour cold water into cooling system  
when the engine is  hot. Wait until system  cools off.

6 . If cooling system  requires frequent re fill
ing, check for leaks.

7. Keep all connections tight, and make sure  
gasket on radiator f ille r  cap is  in good condition.

8 . When filling system  with anti-freeze solu
tion ALWAYS FOLLOW RECOMMENDATIONS of 
an ti-freeze manufacturer.

9. Use only Ethylene Glycol base coolant m eet
ing GM Specification 1899-M.

10. Drain and flush cooling system  eyery other 
year, preferably at start or end of winter operation.

RADIATOR SHUTTERS AND CONTROLS

Radiator shutters (fig. 6 ) used on som e m odels 
covered by this manual are operated by tem per
ature controlled a ir  p ressu re . Shutters are actuated 
by an air cylinder which is  mechanically linked to 
shutter control.

Shutters are either fully open or com pletely  
closed , since shutter action depends upon engine 
tem perature, as sensed  by the shutterstat.

Shutterstat is  installed in engine water mani
fold on a ll m odels except TV 70. Shutterstat on 
TV 70 is  mounted on a tee  located in the radiator 
return hose. Until engine tem perature r is e s  to a 
predeterm ined setting, shutters remain closed  
providing air p ressu re in system  is  sufficiently  
high. With engine cold and air pressure depleted, 
shutters are open until such tim e as air pressure  
builds up to approximately 40 p si. When shutterstat 
operating temperature is  attained, therm ostatic  
action shuts off air supply to air cylinder, and 
sim ultaneously exhausts air pressure from  cylin
der. Shutter spring action then opens the shutters.

SHUTTERS

SHUTTER MAINTENANCE
Maintain radiator shutter unit in free  working

condition by cleaning vane bearings thoroughly. 
Blow with high pressure air hose to ensure r e 
moval of a ll dirt. If shutter is  rem oved, use su it
able solvent or penetrating oil applied with brush 
or spray gun.
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RADIATOR AND SURGE TANK 13-8

After shutter is  worn in, lubricating oil may 
be applied to angle bearings every 2 0 ,0 0 0  m iles. 
U se oil sparingly; frictional wear is  very slight, 
and an excessive  amount of lubricant may increase  
collection of dirt.

SHUTTER REMOVAL
1. T ilt cab to full tilted position (alum tilt).
2. Drain air in system , or c lo se  shut-off valve 

in supply line at the a ir  tank. Disconnect air line  
fitting at bottom of air cylinder.

3. Remove screw s at side mounting brackets 
which retain assem bly to radiator fram e.

4. Remove the shutter assem bly by raising  
straight up from  radiator. Maneuver unit as nec
essa ry  to clear any obstructions.

DISASSEMBLY
1. Remove screw  at base of air cylinder cover 

which retains cover to shutter. Pull cover outward 
at bottom and disengage hook from  slot in top of 
shutter fram e.

2. Remove C -w asher or cotter pin from  end 
of shutter control shaft. Remove air cylinder by 
disengaging hook from  slot in shutter, then pull 
unit from  control shaft.

3. At inside of shutter, disconnect the return 
springs at each side of fram e. Remove springs 
from  shutter assem bly.

NOTE: Observe installation of anti-rattle w ire  
so it may be properly re-installed..

4. Remove anti-rattle w ire from both sid es  
of shutter.

5. At front of shutter, remove all screw s  
which fasten the shutter vane angle brackets to 
each side of shutter fram e. Remove the screw s  
which retain the center bar assem bly to fram e. 
Remove vane with end angles and center bar intact 
from  shutter fram e.

6 . Remove C -w ashers from  vane bearing pin 
and crank assem bly at each side of control bar. 
Remove bar from  vane pin ends.

7. Remove C -w ashers from  ends of vane pins 
at both ends of vanes. Remove angles from  ends 
of vane bearing pins.

8 . If rem oval of vane pin bearings from angle 
brackets is  desired, they may be driven out by 
using a drift tool of suitable s iz e  to p ress  on outer 
circum ference of bearing.

9. Remove screw s from  center bar assem bly, 
then separate the two p ieces with a screw driver  
or sharp ch isel.

10. Remove the Delrin vane bushings by pry
ing them from  center bar with sm all screw driver.

11. Pry rubber sea l from  cavity of vane edge 
if replacem ent of sea l is  desired.

NOTE: Care should be exercised  during re 
moval of sea l to prevent damage to lip of vane,

and also  to sea l cavity as th esep arts may be read
ily  damaged.

CLEANING, INSPECTION, AND REPAIR
Clean a ll components in a suitable solvent and 

dry with air p ressu re .
Inspect vanes, bearing channels, and frame 

for cracks at corners, bearing cavities, and at 
mounting points. Inspect vane bearing pins and 
crank pin assem bly for worn condition. If e x c e ss 
ive wear ex ists , part should be replaced since  
these parts are not serv iceab le . Check bearing and 
bushing inside diam eters for wear. If undue wear 
is  present, install new parts. Inspect rubber sea ls  
in vane edges for evidence of deterioration. If new 
rubber vane sea ls  are to be installed, channel 
grooves must be clean and free  of any obstruction  
to sim plify installation of sea l. An approved rubber 
lubricant may be used to aid in seating sea l into 
vane channel.

ASSEMBLY
1. A ssem ble the center bar to all shutter vanes 

with the Delrin bushing halves properly placed in 
bar bushing depression. A ssem ble sections of cen
ter bar to center bearing pin with thick half of bar 
to front side of shutter.

NOTE: A ll vane crank pins must be on right 
side of shutter assem bly, with vane sea ls  facing 
toward radiator with shutter in open position.

2. Tighten all screw s securely , then check 
vanes for freedom  of movement.

3. A ssem ble bearing angles to ends of vanes 
and over vane bearing pins. Flange of angle must 
be facing outward from  vanes so it w ill align with 
shutter fram e.

4. Install C -w ashers in pin grooves at outer 
side of angles at vane p ivots. A ssem ble control 
bar over vane crank pins, then install C -w ashers 
in pin grooves on both sides of control bar.

5. Position shutter vane assem bly on inside 
of shutter fram e, and align to fram e bolt holes. 
Install retaining screw s and tighten firm ly. Install 
center bar mounting screw s and tighten firm ly.

6 . Install anti-rattle  wire at each side of pin 
angles as noted previously in rem oval. Connect 
control bar springs to spring anchor stud on con
tro l bar and shutter fram e.

7. Engage air cylinder mounting bracket upper 
hook in slot in shutter fram e, while positioning 
cylinder shaft eye with bushings over control bar 
stud. Insert C -w asher in groove of control bar 
stud.

8 . Insert hook of air cylinder cover in slot 
of shutter fram e and over a ir  cylinder. Align bolt 
holes at base of air cover, then install cap screw , 
and tighten firm ly.
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RADIATOR AND SURGE TANK 13-9

INSTALLATION
1. P lace shutter assem bly in place at radiator 

front. Align bolt holes with openings in radiator 
fram e. Install cap screw s and tighten securely .

2. Connect air line fitting firm ly to air cyl
inder. Start and run engine until air p ressu re is  
built up, and normal operating temperature is  ob
tained. Observe shutters for correct operation. 
A lso check air line connections for leaks.

SHUTTERSTAT

ON-VEHICLE TEST
If it is  suspected that the shutterstat is  not 

functioning properly, test of shutterstat can be 
conducted as follows:

1. Remove p ressu re cap from  radiator top 
tank and im m erse therm om eter in coolant. Ther
m om eter must not contact radiator core or top 
tank.

2. Start engine and operate at 800-900 rpm to 
ensure good circulation of coolant.

3. Operate engine until shutter opening occurs. 
Allow shutters to open and close  tw ice. Observe 
tem perature at which shutters open for third tim e. 
If opening temperature is  not approximately 188 
to 192°F .,it may be necessary to replace shutter
stat in order to obtain the desired shutter oper
ation.

IMPORTANT: Do not loosen lock nut or rotate 
power element at base of shutterstat (refer to fig.
9). An O -ring sea l is  located beneath lock nut. 

Rotation of lock nut can cut O-ring sea l, resulting  
in a ir  being admitted to engine cooling system . 
This adm ission of a ir  (at vehicle air pressure) 
could result in engine failure due to overheating.

OUT-OF-VEHICLE TEST
1. Connect air supply line to inlet port and air  

p ressu re gauge into air cylinder port of shutterstat.
2. Suspend shutterstat temperature sensing  

elem ent in hot water up to mounting threads. Lo
cate therm om eter in the water near the shutter
stat. Be certain neither therm om eter or shutter
stat contacts container.

3. Agitate water thoroughly while testing. 
R aise temperature of water gradually. Shutterstat 
should c lo se  and at sam e tim e exhaust the outlet 
pressu re  to gauge at 180°F. on all m odels, except 
TV 70 and DC, FC 90 with Cummins NT335 
engine which should c lo se  at 190°F. Gauge should 
reg ister  "0" (zero). Temperature at which shutter
stat c lo ses  for third tim e is  the representative  
closing tem perature of the shutterstat.

4 . Closing of shutterstat is  indicated by a 
p ressu re  drop, while opening of shutterstat is  indi
cated by a pressure r ise  as indicated on pressure  
gauge.

SHUTTERSTAT BASE

iV

POWER ELEMENT

Figure 9 —Shutterstat

5. If closing tem perature of shutterstat is  not 
approximately 180° or 190°F., as described above, 
shutterstat should be replaced if  unit is  out of 
range by 5 degrees.

REMOVAL
1. Lower coolant level by draining, to prevent 

lo s s  of coolant.
2. C lose shut-off cock in air supply line at the 

air tank.
3. Disconnect both air lines from  shutterstat 

body, then cover the line openings to prevent con
tamination.

4. Unthread shutterstat from  fitting in engine 
manifold, with wrench applied to hex portion of 
valve body.

INSTALLATION
1. Install sea ler  to threads of shutterstat, then 

thread unit into manifold and tighten firm ly.
2. Connect air lines to shutterstat.
3. Open air p ressu re supply line shut-off 

valve. Replenish coolant in system .
4. Operate engine and inspect for water, and 

air leaks. Check system  for correct operation.

AIR CYLINDER

ALL MODELS, EXCEPT TV 70

Testing and Repair ,
Shutter air cylinder is  fastened to right side 

of shutter. Air cylinder may be tested for proper 
operation on vehicle by the following method. D is
connect shutterstat line to air cylinder, then hook 
air supply line directly to air cylinder and apply 
air p ressure. Air cylinder should operate shutters 
at a minimum pressure of 40 pounds. If shutters 
open at correct air pressure trouble is  in som e 
other component of system . Repair of cylinder is  
lim ited to replacement of boot and Delrin eye 
bushing.

LOCK NUT
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RADIATOR AND SURGE TANK 13-10

Removal
1. Shut off air supply to air cylinder by c lo s

ing shut-off cock at pressure tank.
2. Disconnect air line fitting at lower end of 

air cylinder, at right side of shutter.
3. Remove cap screw  at base of cylinder 

cover, then remove cover. Remove C -w asherfrom  
end of control bar stud.

4. Remove air cylinder by pulling outward at 
base, while sliding upper eye off control bar stud.

Installation
Install air cylinder, by reversing the "Re

moval" procedure. Inspect system  for leaks, and 
proper operation when completed.

TV 70 AIR CYLINDER

Removal
1. C lose off air pressure by closing shut-off 

valve located on inside of right-hand frame rail.
2. Dipconnect air supply line at upper end of 

air cylinder.
3. Remove cotter pin and two (2) cap screw s  

retaining air cylinder to shutter assem bly.
4. Remove air cylinder by pulling outward at 

base, while sliding upper eye off shutter control 
pin.

D isassem bly
NOTE: Key numbers refer  to figure 10.
1. Mark cylinder heads (1 and9), cylinder (23), 

and mounting bracket (2 1 ) to ensure original p osi
tion of parts when assem bled later.

2. U nless control rod assem bly (18) is  to be 
replaced, do not reposition adjusting nuts (17) and, 
leave control rod attached to bell crank (15).

3. Remove nuts (10) from  four bolts (2) which 
hold cylinder assem bly together. Separate cylinder 
heads and pull piston assem bly from  cylinder (23).

4. Remove sea l ring (3).
5. Remove nut (25) and washer (24) from  

piston rod (7), then remove piston follower (26), 
piston cup (4), and piston (6) from  piston rod (7).

6 . Remove piston felt (5) from piston.
7. Remove return spring (8) from  piston rod.

8 . Separate rod and pin assem bly (14) from  
bell crank (15). Rotate bell crank, then remove 
piston rod and rod end assem bly from cylinder 
head (9).

9. Remove retainer (12), dust cap (19), felt
(1 1 ) and washer (20 ) from  cylinder head.

Cleaning and Inspection
1. Wash a ll parts in a cleaning solvent and

3 4 5 6  7 8 9 10

1 Cylinder Head and Bracket
2 Bolt
3 Seal Ring
4 Piston Cup
5 Piston Felt
6 Piston
7 Piston Rod
8 Return Spring
9 Cylinder Head

c n n > = 3'.» 'c

10 Nut
11 Felt
12 Retainer
13 Jam Nut
14 Rod End and Pin Assem bly
15 Bell Crank
16 ”E" Retaining Ring
17 Adjusting Nut
18 Control Rod Assembly

17

19 Dust Cap
20 Washer
21 Mounting Bracket
22 Stop Collar
23 Cylinder
24 Washer
25 Jam Nut
26 Piston Follower

T6845

Figure I 0—Shutter Control Air Cylinder (TV70)
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RADIATOR AND SURGE TANK 13-11

allow to dry.
2. Inspect all parts for wear. If excessive  

wear is  evident, replace with new parts. Replace 
all sea ls  in air cylinder.

Assem bly
NOTE: Key numbers refer to figure 10.
1. Referring to figure 10 for proper position

ing of parts, insert piston rod (7) through retainer
(12), dust cap (19), felt (11), washer (20), and into 
cylinder head (9). With piston rod attached to rod 
end and pin assem bly (14), secure bell crank (15) 
to rod end assem bly with two "E" retaining rings 
(16).

2. Position the following parts on piston rod: 
Return spring (8), piston (6), with a new felt (5), 
piston cup (4), piston follower (26), washer (24), 
and nut (25). Tighten nut securely.

3. Carefully slip  cylinder (23) over piston 
assem bly, until cylinder makes contact with cy l
inder head (9).

4. With seal ring (3) in position, install cy l
inder head and bracket (1). Install through-bolts 
(2) and nuts (10). Tighten nuts securely.

5. Secure control rod assem bly (18) to bell 
crank (15) utilizing adjusting nuts (17) and "E" re 
taining rings (16).

Installation
1. Install upper eye of air cylinder over shut

ter control pin. Secure with cotter pin. Install two 
cap screw s retaining air cylinder to shutter a s
sembly.

2. Connect air supply line at upper end of air 
cylinder.

3. Connect air supply by opening shut-off valve 
located on inside of right-hand frame rail.

4. Start vehicle, bring air pressure in system  
up to normal (approximately 105-120 psi). Check 
system  for air leaks.

5. Adjust air cylinder linkage, if necessary.
NOTE: The actual adjustment is  made by r e 

positioning the shutter control rod assem bly (18, 
fig. 10). Reposition two adjusting nuts (17) as re 
quired, with a ir applied until vanes of shutters 
are fully closed.

AIR PRESSURE PROTECTION VALVE

Air p ressu re protection valve (fig. 8 ) is  in
stalled  in air supply line at air tank. Protection  
valve is  designed to cut off air supply to shutter 
system , if pressure in system  drops below 65 psi.

PROTECTION VALVE TEST
Drain air from air system .
Connect pressure gauge into supply side of 

valve between tank and valve. Allow air pressure  
to build up to 65 psi as indicated on gauge. This 
p ressure should cause valve to open, and should 
result in delivery p ressu re of 50 p si. If it is  de
sired  to accurately check pressure of delivery line, 
a second gauge may be installed in delivery line 
and the exact pressure can then be determined. If 
p ressu res as determined from  the above checks 
are not approximately correct, replace valve.

REMOVAL
1. Drain air from system .
2. Disconnect air line from  shutters to pro

tection valve. Disconnect remaining delivery line 
from  valve.

3. Thread protection valve from air tank, 
then remove valve.

INSTALLATION
R everse the "Removal" procedure, start en

gine and perm it air in system  to build up to at 
least 65 p si. Check shutter operation, and system  
for leaks.
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SPECIFICATIONS

RADIATOR PRESSURE CAPS

Combination F iller Cap and Valve Type (Used on A ll Models)

Stamped ...................................................................................................................  RC -12-9

Opening P ressu re .....................................................................................................  9 P si

RADIATOR AND SURGE TANK 13-12

COOLING SYSTEM NOTES AND PRECAUTIONS

1. Overheating is  not always caused by a defective cooling system ; incorrect 

ignition timing, dragging brakes, under-inflated tires, and improper use of trans

m ission  gears can cause overheating.

2. Keep water pump and fan drive belts at proper tension. Refer to ENGINE 

COOLING SYSTEM (SEC. 6 K).

3. Do not over-fill cooling system . Expansion of coolant when hot w ill cause  

lo ss  of coolant through overflow tube.

4. Do not remove radiator filler  cap when engine is  hot. Wait until system  

cools off.

5. Do not pour cold water into cooling system  when the engine is  hot. Wait 

until system  cools off.

6 . If cooling system  requires frequent refilling, check for leaks.

7. Keep all connections tight, and make sure gasket on radiator filler  cap is  

in good condition.

8 . When filling system  with anti-freeze solution ALWAYS FOLLOW RECOM

MENDATIONS of anti-freeze manufacturer.

9. Use only Ethylene Glycol base coolant meetingGM Specification I899-M .

10. Drain and flush cooling system  every other year, preferably at the begin

ning or end of winter operation.
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SPECIAL TOOLS
SPECIAL TOOLS 1

R eferences are made to special tools in the various sections of this manual. These  
too ls, or their equivalent, are necessary and are recommended to readily and efficiently  
accom plish certain serv ice  operations.

SECTION 1 -  CAB AND BODY SECTION 5B - AIR BRAKES

Tool No. Tool Name
J-2189 G lass Seal and Insert Installer
J-9316 Windshield Alignment Blocks (Tilt Cab)
J-9886 Door Inside Handle Clip Remover

AIR CONDITIONING
J-5725-04 Gauge Set
J-5420 Valve Adapter
J-9459 Valve Adapter 
J-5428 or
J - 5428-02 Vacuum Pump
J-8695-18 H ose-to-D rum  Adapter
J-6084 Leak Detector
J-6272-01 Multi-Opener
J-6271 F its-A ll Valve (1 Can Opener)
J-8393 Deluxe Portable A/C Service Station 
J-22132-01 Schrader Valve Core Replacer
J - 22974 Seal Installation Tool

*J-23573 B elt Tension Gauge
*J-23586 B elt Tension Gauge

SECTION 3C -  FRONT SPRINGS

J-553 Adapter -  Spring Pin or Bolt 
(Use w /J-2619)

*J-2619 Slide Hammer
*J-21058 Remover and Replacer (Plain Spring 

Eye Bushing)

SECTION 4A - REAR AXLE

J-3453 Pinion Yoke Holding Bar 
J-8107 Puller

SECTION 4B -  REAR SPRINGS

J-8118 Spring Pin Puller (Use w /J-2619) 
*J-2619 Slide Hammer
*J-21058 Remover and Replacer (Plain Spring 

Eye Bushing)
J-8459 Remover and Replacer (Radius Leaf 

Eye Bushing)
J - 6 8 8 8  Valve Core Replacer
J-8424 O vertravel Lever Piston Com pressor

SECTION 5A - HYDRAULIC BRAKES

J-4707 Adjusting Tool 
J-22348 Brake Spring Tool

Tool No. Tool Name 
J-23527 Power Spring Com pressing Fixture 

(Super "Fail Safe” Only)

SECTION 6A - GASOLINE ENGINES

J-21546 Air Hose Adapter 
*J-21544 Valve Spring Com pressor  
*J-7879-01 Crankshaft Pulley Remover and 

Installer Set
*J-7879-10 Crankshaft Front Oil Seal Installer  

(Part of J-7879-01 Set)

SECTION 6C -  53 & 71 DIESEL ENGINE

J-9708 Feeler Gauge
J-7455 Valve Spring Com pressor
J-4794-01 Crankshaft Pulley Remover
J-7773-1 Crankshaft Pulley Installer
J-1853 Injector Timing Gauge
J-1242 Injector Timing Gauge
J-3087-01 Cylinder Head Holding P lates
J-8932-01 Fuel Line Wrench
J-5895 Governor High Speed Retainer Wrench
J-3092-01 Push Rod Rem over Set
J-9531-01 D iagnosis Kit

SECTION 6K -  COOLING SYSTEM

J-4794-01 W /Pump Pulley Puller
J-1930 W/Pump Bearing Remover
J-4242 Special Wrench
J-22437 W/Pump Im peller Installer
J-22150 W/Pump Seal Remover
J-4646 P liers

Tool No. Tool Name
J-8501 W/Pump Seal Installer
J-7079-2 Installer Handle

*J-23573 Drive Belt Tension Gauge
*J-23586 Drive B elt Tension Gauge

SECTION 6M - GASOLINE ENGINE 
FUEL SYSTEM

J-8824 Carburetor Float Gauge
J-4395 Float Lever Bending Tool

♦Listed in more than one section.
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SPECIAL TOOLS 2

SECTION 6M -  53 & 71 DIESEL 
FUEL INJECTION SYSTEM

J-1242 Injector Timing Tool
•J-1853 Injector Timing Tool
J-8130 Injector T est Oil
J-5286-9 Injector Tube Reamer
J-8932-01 Fuel Line Nut Wrench
J-9787 Injector T ester
J-8538-10 Adapter Plate (Part of J-9787)
J-7041 Injector Comparator
J-5119 Injector Tip Concentricity Gauge

SECTION 6Y -  ENGINE ELECTR ICAL

Tool No. Tool Name

BATTERY
J-22552 Battery T ester -  Charger (421 Test)

IGNITION SYSTEM
S-9704B Spark Plug Wrench Socket y  
J-6296-01 Distributor Adjusting Wrejpfti

A.C. GENERATING SYSTEM
J-9782-1 j T e s t  Adapter Jumper Wire
J-21600 f  Checking Adapter 
J-9782-3  Regulator T est Adapter 
j -5 4 4  Brush Spring Scale
J-8529 -Thermometer 
J-21260 0-50 Ohm Variable R esistor  

*J-23586 Poly-V  B elt Tension Gauge

' SECTION 6T -  AIR COMPRESSORS 
AND GOVERNORS

*J-23573 Belt Tension Gauge

SECTION 7D -  CLUTCH CONTROLS

J-8554 M aster Cylinder Cover (for connecting
p ressu re  bleeder.hose)

J-5901-2
♦J-2619

SECTION 7E -  CLUTCHES

Pilot Bearing Remover 
Slide Hammer

SECTION 8 -  FU EL TANK AND LINES

J-8051 Flaring Tool Kit
J-8000 Tube Cutter

SECTION 9 -  MECHANICAL STEERING

J-544-01 Spring Scale
J-2927-01 Steering Wheel Puller
J-3186 Pitman Arm Puller
J-21143 Pitman Arm Remover

SECTION 9B -  POWER STEERING

J-22181 Power Steering P ressu re  Gauge Kit 
*J-23586 B elt Tension Gauge 
♦J-23573 B elt Tension Gauge

SECTION 12 -  CHASSIS ELECTR ICAL  
AND INSTRUMENTS

J-6408 Headlight Aim er (Single Lights)
J-6663 Headlight Aim er (Dual Lights)

♦Listed in more than one section.
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